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TO  THE 

MoftH  ONOUR ABLE 

The  Lord  PARKER, 

Lord  High-Chancellor  of  Great- 
Britain,  &c. 

My  Lord, 

O  U  gave  an  Intruder  fo 
kind  a  Reception  at  his 
firft  Ackdrek,  that  he  is 
delighted  with  a  Pretence 
to  make  you  a  fecond. 
My  firft  Attempt  was  to  prefene 
¥our  Lordflsip  with  imperfe&  Copies, 
alter  my  manner,  of  the  Originals  of 
feveral  Famous  French  fbdofopbtrSfdnwa 
by  one  of  the  beft  Hands,  that  of  the 

gktft  Ingenious  Fontenella  than  whom 

.......  .  .«*...      .  ^ 


ij  The  Dedication, 

Sir  Godfrey  Keller,  our  $ritijh  Applies, 
can  hardly  give  an  Objcd  a  more  agree- 
able Likenefs. 

Now,  my  Lord,  I  am  going  to  enter? 
tain  You  with  a  Picture  of  another  kind, 
,dawn  by  an  Honed  Plain  Dutch  iPhilofo- 
f^J'  pher }  Jrizi.  a  Sketch  of  Divine  Wifdom  and 
(providence  difplay'd  in  the  Works  of  the.  Cre? 
ation  i  whofe  mafterly  Strokes  affect  the 
Mind  with  a  due  Admiration  for  the  Orir 
ginal,  which  he  has  fo  well  Copied. 

This  Treatife  of  Philofophy,the  Author 
calls  The  Gljvbt  Ufe  of  the  Contemplation  of  the 
World,  &c.  Thro'  the  whole  of  which, 
there  runs  fuch  a  Strain  of  unaffected 
Piety,  that  I  doubt  not  but  his  good  In- 
tentions, (eventho*  he.  had  not  execut- 
ed them  fo  well  as  he  has  done)  mud 
have  already  procured  him  the  inward 
Satisfaction  of  that  Glorious  Promife 
made  to  the  Father  of  the  Faithful,  and 
thro'  him  to  all  Believers  j  I  will  be  thy 
.  Shield  and  exceeding  great  Reward. 

My 
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MyLord,  I  beg  leave  to  call  the  Learned  - 
Phyfician,  who  is  my  Author,  the  Dutch 
fyy  or  Derbam,  becaufe,  like  thofe  two 
Englifh  Philofophers,he  has  fo  well  prov'd 
the  Wifdmy  Power,  and  Goodnefs  of  GOD 
by  the  ftrongeft  Arguments,  ObferVations 
on  Fails,  and  Tkmon/iratians  drawn  from 
Experiments.  It  were  to  be  wifh'd,  that  he 
had  apply 'd  the  Texts  of  Scripture,  which 
he  quotes,  as  properly  as  he  has  done  his 
Philofophical  Confederations ;  but  fince 
he  has  not  fo  well  fucceeded  in  what 
may  be  call'd  his  Divinity,  I  have  left  feve- 
ral  of  the  Texts  out  of  this  Tranflation ; 
but  have  retrench'd  none  of  his  Glofles  up- 
on the  particular  Texts  by  him  quoted, 
nor  any  of  his  Glorious  Tautologies,  in 
which  he'  does  fo  often  call  upon  Atbeijis 
and  Infidels ;  excepting  where  his  Comment 
is  wrong,  or  the  Repetitions  are  too  tedious 
and,  1  hope,  unneceffary,  even  for  convin- 
cing of  thole  unhappy  Men  to  whom  he 
addrefles  himfelf  ;of  whom  it  may  be  pro- 
nouncd,  that  if  they  ftill  perfift  in  the 
Denial  of  a  G  o  r,  after  fo  many  irrefrag- 
able Arguments,  drawn  from  the  wonder- 
ful Structure  of  Humane  Bodies,  and  all 

the 


iv       The  Dedication* 

the  other  Glorious  Works  in  the  Uni- 
verfe,  God  wiU  then  harden  their  Hearts, 
and,  like  the  Pharifecs,  they  will  not  be 
ferfwadedt  tho  one  rofe  from  the  Dead. 

However,  my  Lord,  that  I  may  not  be 
thought  to  have  a&cd  raflily  in  leaving  out 
any  thing  of  my  Author's,  1  have  in  this 
followed  theAdvicc  of  feveral  of  my  learn* 
cd  Friends  both  tPkilbfophers  and  Divines  (to 
whom  I  communicated  fome  of  thefeSkett 
in  MS  J  and  if  1  only  faid  that  your  Lord- 
(hip  approvM  of  this  defign'd  Otnifison, 
the  World  wou'd  be  aflur'd  that  1  had 
confulted  a  Philofopher  and  a  Divine  ;for 
as  the  ^oyal  Society  well  know  how  Emi- 
nent your  Lordfhip  is  in  the  firft  of  thefe 
Qualifications  jfo  many  of  theCkrgy  know, 
that  a  very  able  Prelate  (now  with  God) 
and  one  .  mighty  in  Scripture-Learning, 
lias  openly  profefs  d,  thzt  tbe  Lord  Parker. 
is  one  of  tbegnatejt  Vivines  in  England. 

And  here,  my  Lord,  it  may  not  be  amifs 
to  fuggeft  to  You,  how  great  a  Trouble  I 
have  met  with,  in  teaching  my  Author  to 
fy&fcEngUfh  jwho  by  his  arreting  to  exprefs 
all  his  Technical  Words  or  Terms  of  Aft 
inhisipure  vernacular  Tongue,fuch  as,for 

inftancc, 


The  Dedication.  v 


Jiiftance,  the  Feins,  Arteries ,  Mufcles,  Fibres* 
jfer>«,  and  a  thou  fa nd  other  Anatomical, 
tpbyfical^nd  even  Mathematical  Words  too, 
has  made  me  take  Pains  unknown  to  my 
indolent  Temper  thro'  the  whole  Courlc 
of  my  Life  till  now  j  for  I  have  not 
been  able  to  procure  any  help  in  this 
Cafe,  neither  from  the  Living  nor  the 
Dead :  Indeed  the  Tables  and  Figures 
fcf  my  Author  (which  are  very  curious^ 
and  taken  from  the  mod  valuable  Ana* 
tomifts  and  Philofophers)  have  been  of 
good  ufe  to  me,  where  there  are  proper 
References  j  but  thofe  were  the  only  AC* 
jjiftances  I  could  procure  here  in  England  ; 
fp  that  for  the  reft,  1  mould  have  been 
forced  to  guefs  at  their  Meaning,  if  my  « 
Learned  Friend  Mr.  SgraVeJande  ((Pro- 
ftffor  of  Mathematics  and  Experimental 
rbityophy  at  Leyden)  had  not  kindly  in- 
terpreted tp  me  thofe  1  could  not  un* 
riddle;  for  there  is  no  more  Analogy 
between  my  Author's  Terms  and  the  La* 
tin  or  Greek  commonly  us'd  by  all  other 
Philofophers,  than  there  is  between  them 
and  Hebrew  or  Arabic.  My  Lord,  I  don't 
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fay  this  to  Praife  my  fclf  or  Blame  my 
Author  (who  is  rather  to  be  commended 
for  keeping  up  the  Dignity  of  our  Sifter- 
Tongue,  Daughter  of-  the  Jeutonic,  and 
Grand-  daughter  of theGotkic ,thc  common 
Spring  of  all  the  Weftern  Languages  of 
Europe  from  North  almoft  to  South; 
and  indeed  we  ourfelves  are  not  to  be 
juftify'd  in  Lofing  and  Obfoleting  fo 
many  of  our  moft  fignificant  Anglo-Sax~ 
on  Words  and  Phrales,  as  has  been  welt 
obferv'd  before  me  by  the  Learned  Mr. 
Baron  Forte/cue  \)  but  to  leffen  my  own 
Fault,  and  more  eafily  to  obtain  your 
Lordfliip's  Paidon,if  the  Difficulty  of  ex- 
plaining thofe  Terms  has  made  me  com- 
mit any  Blunders. 

I  can'c  conclude,  my  Lord,  with- 
out endeavouring  to  prevent  your 
LordQiip  in  favour  of  my  Author,  on 
account  of  one  good  Quality,  which 
for  being  fo  rare  and  uncommon  to  moft 

Writers, 


t  In  his  Ingenious  Remarks  upon  the  Lord  Chancellor 
Ftrufcues  Book,  intituled,  The  Difference  between  anAhfolutt 
and  Utitited Monarchy.   Lond.  printed  for  £.  Parker,  1714. 
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Writers,  makes  it  appear  the  more  lovely 
and  charming  in  my  Eyes ;  ic  is  chat  al- 
tW  he  paffionately  endeavours  through- 
out his  whole  Work,  (and  repeats  it  fo 
often,  almoft  in  every  Section)  to  mag- 
nify the  Wifdpm  and  Gpodnefs  of  G  o  d, 
and  to  point  out  his  Great  Ends  and 
Purpofes  in  all  the  Works  of  the  Creation ; 
Yet  he  is  fuch  an  Enemy  to  Pious 
Frauds,  and  to  the  fupporting  any  of 
the  Divine  Attributes above-mention'd, 
by  wrong,  or  even  doubtful  and  pre- 
carious Arguments,  that  he  ufesnone 
in  confuting  the  Atheift  and  Sceptic,  but 
fuch  as  will  bear  even  Mathematical  De- 
monstration :  This  Has  made  him  a  little 
too  Ariel,  it  may  be,  in  placing  under 
the  Oafs  of  Things  unknown,  the  Motion 
of  the  Bartby  and  the  reft  of  the  Planets 
about  the  Smy  as  that  great  Philofopher 
Dr.  Clarh  was  pleas'd  to  obferve,  when 
I  communicated  to  him  the  Contents  of 
this  Work :  That  he  could  not  but  wonder  ex-*  • 
treamly,  that  in  the  29th  Contemplation,  the 
Motion  of  the  Earth  (hould  be  placed  among 
Uncertainties,  after  that  the  Tarallax  of  tlx 

Annual 
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Annual  Motion  is  fo  notorioujly  Jppatent  in 
the  Wboenomena  of  Comets,  Sec. 

But  I  forget,  my  Lord,  that  I  am 
wafting  thole  precious  Minutes  which 
your  Lordlhip  employs  fo  ufefully  in 
the  Service  of  your  King  and  Country  : 
That  you  may  long  employ  them  fo, 
is  the  fincere  and  hearty  Willi  of, 

-   ^      My  Loii), 

Wtfm.  ttiy  13.   ■  ■  '    j  , '  ' 

tour  Lordjhijfs 
Moft  Obliged,  Faubful 
and  Mofl  Humble  Servant, 


T.  ChaMBEKLA  TNB. 


Advertifement. 

IMuft  here  beg  my  Readers  Pardon, 
for  making  my  Tide  Page  different 
from  the  Running-Tide  ;  and  now  cal- 
ling my  Author  the  Religious  ^hUoJopher^ 
inftead  of  the  Ckriftian  fhilofopher,  which 
Name  was  only  mitable  to  my  firft  Plan, 
of  publtihing  all  his  Arguments  drawn 
from  (ReVeaTd  Religion. 
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LETTER 

FROM 

The  Reverend  Mr.  Dcfaguliersw 
John  Chamber tayne,  Efq;  re- 
lating to  the  following  Treatise. 

SIR, 

Have  read  your  Tranflation  of  Dr, 
l$ieuwenty?%  excellent  Treat ife ; 
and  highly  approve  your  Defign  of 
Publifhing  it,  as  it  will  be  of  great 
Service  to  Religion  and  Philofophy. 

The  Doftor*3  Reafon  that  he  gives  for  writ- 
ing his  Book  in  Dutch  (namely,  that  a  great 
many  Atheiftical  Books,  having  been  written 
in  that  Language,  he  chofe  to  confute  the  Op- 
pofers  of  a  Providence  in  the  fame)  will  be  as 
powerful  a  Motive  for  the  tranjlating  it  into 
Englijb  )  fince  we  have  not  been  behind-hand 
with  our  Neighbours  in  publifhing  the  impious 
Conceptions  and  blafphemous  Raillery  of  our 
Scoffers  at  Religion.    If  fuch  of  them  as  had 
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jbeen  able,  had  publijh'd  their  crude  Notions  iti 
my  ef  the  learned  Lft&guages  }  their  Books 
wou'd  hare  needed  no  Aiifwer  ,  their  Readers 
wou'd  have  <felpitfd  them :  But  their  Ptefelytes 

are  gain'd  among  the  Weak  and  Ignorant,  or 
fuch  conceited  Debauchees  as  are  glad  to  be 
fupply'd  with  Means  of  defending  their  Immo- 
ralities, by  attacking  Religion  with  a  (hew  of 
Wit  and  Argument* 

When  an  Atheift  has  the  Impudence  to  call 
jhtmfelf  aPrt i l q^ofher,  fome  WeU- 
meaningPerfons  that  have  not  much  look'd  into 
Nature,  ?re  apt  to  be  prejudie'd  againft  the 
Study  pf  k  \  as  if  thz  $khfo$y  and  vain  De- 
feipf,  againft  which  theApoftlehas  warned 
us,  had  been  the  Contemplation  of  the  Work* 
ff  the  Crtat  'm  f  Whereas  k  was  only  the  So* 
'phiftry  of  the  Schools,  contrivVJ  to  dtfguife  fir- 
tor,  and  defend  the  Syftefia  of  the  Superftitioos 
Heathen  Divinity. 

He  that  reads  HHieuvoentyt  willeafily  fee  that 
a  Pbilofopber  cannot  be  an  Aibeift  \  and  if  it 
were  true,  that  a  Smattering  in  Pbyficks  will 
give  a  proud  Man  a  TindHire  of  Afbcifm,  a 
deep  Search  into  Nature  i&rili  certaitily  bring 
him  back  to  a  Religious  Senfe  of  God's  .  Wif- 
dom  and  Providence.   • . 

Tho'  we Jiave  lately  had  feveral  very  good 
Books  upon  this  Subje&,  this  will  not  be  fc& 
acceptable,  toeaafek  contain!  feveral  fine  Ob- 

fervations 


to  Johd  Charaberlayne,  E)<{ j 
fervations  and  Experiments,  which  are  altoge- 
ther new,  as  is  alfo  his  manner  of  treating  the 
moft  common  Phenomena ,  from  which  he  de- 
duces admirable  Confequences  in  favour  of  a 
Religious  Life.  And  I  think  I  may  fay  this 
for  thtTranJlation9  that  it  will  perhaps  do  more 
Good  than  the  Original  *,  becaufe  in  giving  us  all 
his  Arguments  for  Natural  Religion,  you  have 
omitted  thofe  which  his  too  eager  Zeal 
made  him  alfo  draw  from  the  Modern  Pbilofo- 
phy  for  ReveaPd  Religion  \  the  Weaknefe  of 
which  latter  might  give  thofe  Free-Tbinkers  oc- 
caQon  to  triumph,  who  would  be  ftruck  dumty 
at  Conviftions  from  the  former.  If  I  can  be 
of  any  Service  in  helping  you  to  look  over  the 
Sheets,  you  may  readily  command,  Sir, 


p.  S.  I  have  juft  now  receiVd  the  late  Monfieur 
f  Bernard's  Summary  Account  of  Nieuwemyt,  &c. 
arid  do  believe  that  the  Readers  will  be  very  well 
pleas'd  to  find  it  at  the  Head  of  your  Tranfla- 
tibn ;  becaufe  this  Gentleman  has  taken  more 
than  ordinary  Pains  to  do  our  Author  juftice  in 


tfeftminfter, 
f*.  i.  J  7  if 


Tour  moft  Humble 

And  Obedient  Servant  f 


J.  T.  D. 


*  bis  Journal  des  Sfavans. 
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Sect.  XV.  A  Judgment  upon  the  faid  Table. 


"  that  the  World  ts  not  governed  by  Chance. 
Sect.  XVII.  The  Difficulties  and  Objections  that  fomc 
ma) (make  againfithefe  Calculations 9:tfyfiverid:  * 
Sect.  XVIII.  A  fecond  and  more  acturate  Mathema- 
tical Demonftratipn,  that  the  World  is  not  gwern'd 
by  Chance.  •  ^ 

Sect.  XIX.  The  Calculation  after  the  common  Manner. 
Sect.  XX.  This  tedious  Calculation  contracted. 
Sect.  XXI.  Convictions  from  the  forxegoingQalculations* 
Sect.  XXII.  Exprefjion  of  the  Number  found,  in  com- 
mon Words. 

N.  B.  The  Twelfth  Contemplation  as  it  ftands  in  the 
Original,  and  which  wholly  relates  to  certain 
Paflages  in  the  Scriptures,  having  been  omitted 
in  the  Tranflation,  for  Reafons  already  given, 
as  well  as  many  Seftions  in  other  Contemplations 
on  the  like  Account,  has  occafioned  a  great 
Difference  between  thofc  of  the  Original  and 
thefe  publifhed  here. 


ERRA* 


E  $(.  <H  A  T  A. 

FN  the  Poftfcript  of  Mr.  Defs$uti*rs  Letter,  for  Journal, 
L  read  Nouvellet  de  la  RepubUque  des  Littni. 

In  the  Summary  Account,  &c 


f.  iiiy/.  31,  t.  Powerful, 
p.  iv,  /.  23,  r.  procure. 
?.v,  /.  29,  r.  he  mud  con 
elude* 

I.    jr.  Saliva!  Glands. 
/.  17.  r.Sphinfttf. 


'    ...   $7.  '7' r" 


xxi,  /.  ult.  r. 
p.xxvii,  I.  ult,  for  deduce*  r* 
produces. 

I.  8.  r.  obliquely. 
/.  16.  for  Difiiu* 
guijhed  r.  D/W+ 

7.     for  G/ftfo&f 

r.  Qhbuli. 
I.  penult,  r.  Con* 
vex  Glafs. 


p.  XXXiii,  ( 


p.  xiii,  /.  3,  4.  for  and  r.  or. 
f.xv,  l.ult.  for  Perfpettive  x. 

ProfpeftSve. 
j>.  xviii,  I.  ?$.r. Dimentions. 
p.  xx,  /.    for  Graevefandt  r. 
Sgraevefande, 

In  the  Author's  Epiftle,  /.  31,  r.  Without  any  *ftual 
Experiment. 

p.  220.  /.  18.  before  A.  B.  r.  ft*/* 
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Dr.  Nteuzventyfs 

B  O  O  K; 

B  Y   T  H  E 

Ingenious  Monfieur  Bernard,  &c. 
part  I. 


|R.  Nieuwentyt,  an  Eminent  Pbilofo- 
fher9  and  Great  Geometrician,  pro- 
pofes  to  himfelf  two  Things  in  this 
excellent  Work  :  The  Firft  is,  by 
the  Contemplation  of  the  Uni- 
▼erfe,  to  convince  Atheifts  of  the  Exiftence  of 
a  Supreme ,  All-powerful ,  All-wife ,  and  All- 
good  Being.  The  Second  is,  To  eftablifii  the 
Truth  of  that  Divine  Revelation  we  meet  with  in 
Vol.  I.  a  th* 
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the  Scripture,  againft  thofe,  who  tho*  they  belisvfc 
there  is  a  God,  do  yet  deny  this  Revelation,  t 
queftion,  whether  there  be  any  intelligent,  confide** 
ing  Perfon,  free  from  Prejudice,  who  does  not  be-; 
tfeveour  Author  has  perte&ly  fuccccded  in  th$ 
tFfcft ;  butt  perhaps,  there  may  be  fome,  whotfunt 
fee  islefs  convincing  m  the  Proofs  he  makes  ofeflt 
to  eftabltfh  the  Second.   He  draws  tbelc  Prt*& 
horn  the  new  Difcoveries  that  am  madcim  die 
Works  of  Nature ;  and  he  pretends,  that  thefe  new 
Difcoveries  were  known  to  the  Pvi-men  of  the  Old 
and  New  Teftamenf ;  and  confequently,  that  they 
were  infpired  by  the  Holy  Ghojl :  To  this  Eadhe 
makes  divers  critical  Remarks  on  the  Paflages  he 
quotes,  and  has  often  Rocourfe  to  the  Original 
Texts,  to  find  in  thefe  Pa(Tages  a  Senfe  agreeing 
With  thefe  new  Difcoveries.   The  Method  is  New, 
*nd  altogether  Ingenious;  but  I  fear  the  Author 
will  not  have  the  good  Fortune  to  pcrfwade,  bc- 
caufe  his  Reafons  here  are  lefs  evident  than  thofe 
whith  he  alledges  for  eftablifhing  his  firft  Po- 
fition. 

An  Objc&ion  might  be  raifcd,  which  I  do  not 
find  anfwer'd  in  any  thing  I  have  hitherto  read  of 
his  Book  ;  for  it  may  be  asked,  whether  the  Jewtj 
for  whom  the  Books  were  writ,  apprehended  the 
meaning  thus,  as  Dr.  Nietnventyt  quotes  thefe  Paf- 
fages,  or  whether  they  did  not  apprehend  them 
thus  i  If  they  apprehend  them  thus,  how  comes  k 
that  this  Knowledge  was  not  conveyed  down  even 
tmto  us  ?  And  why  have  the  new  Pbibfophers  grrcft 
themfelves  fo  much  trouble,  and  made  fo  many  Ex- 
t>eriments  to  difcover  thefe  Things  ?  If  they  did 
not  apprehend  tbemTAw,  of  what  ufe  con'd  thofe 
Texts  of  Scripture  have  been  to  them  ?  They  can- 
not be  confidered  otherwife  thauas  Foundation- 
Stones,  which  hitherto  have  been  ufeleffs,  till  out 
Learned  Author  raifed  a  Snperfiry&ure  on  them. 
For  thefe  Rcafbns1  our  View  in  this  Extmc^j  witt 
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be  almoft  entirely  confined  to  the  firft  Pofitson,  which 
he  has  eftablilhed  wich  fo  much  Force  and  Evi- 
dence 

§.  II.  After  an  Advertisement  to  the  Reader,  you 
meet  with  a  confiderably  long  Preface,  where  the 
principal  Caufes  of  Incredulity  are  ftated ;  and  the 
principal  Remedies  that  may  be  applied  to  each 
of  them  in  particular  enumerated.  All  that  the 
Author  fays  on  this  Subject,  deferves  the  reading  ; 
but  in  a  Work  fo  voluminous,  one  can  hardly  do 
more,  than  point  out  the  principal  Matters  :  I 
flull  therefore  only  obferve  on  his  Preface,  that  the 
Syftcm  of  Spinofa  appears  to  me  to  be  there  entire- 
ly overthrown ;  he  lhcws  us  that  it  is  altogether 
cftablifhed  on  arbitrary  Definitions,  which  very  well 
cxprefs  the  Ideas  that  this  Atheifi  forms  to  himfelf, 
and  from  which  may  be  drawn  Confequences,  fuit- 
able  to  fuch  Ideas  and  Definitions ;  but  that  he  no 
where  proves,  that  there  is  any  Thing  really  exift- 
ing  out  of  himfelf,  wherewith  the  Ideas  and  Defini- 
tions which  be  forges,  do  correfpond  ;  infomuch, 
that  Plato's  Republi  ck,  or  Sir  7%omas  More*s 
Utopia,  have  fomething  more  of  Reality  in 
them,  than  the  whole  Syftem  of  Spinofa* 

IIL  The  Work  is  divided  into  Thirty  Content 
plosions \  in  which  our  Learned  Author  has  collected 
ail  the  new  Difcoveries  made  by  others  on  the 
Works  of  Nature,  as  well  as  thofc  he  has  made 
himfelf;  and  he  concludes  from  each  in  particular^ 
that  it  manifefts  the  Author  to  be  infinitely  Power- 
fully Wife  and  Good,  who  hath  created  the  World, 
and  all  the  Beings  of  which  it  donfifts  ;  that  he  hath 
made  all  thefe  Beings  for  certain  Ends,  and  that 
they  all  anfwer  perfeftly  v/ell  the  Ends  for  which  h« 
created  them. 

§4  He  begins  the  Firft  Contemplation,  by  confi- 
ring  Man  in  General :  He  (hews,  that  this  Crc*- 
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ture  would  be  moft  unhappy,  unlefs  he  were 
fufficiently  aflured  of  the  Exiftence  of  a  Supreme 
Being,  who  is  the  Author  of  all  Events,  and  that 
nothing  can  happen  without  his  wife  Providence. 
This  Creature  knows  full  well,  that  he  did  not  make 
himfelf ,  and  that  as  he  hath  a  Beginning,  fo  alfo 
he  rauft  have  an  End;  that  he  can  neither  prevent 
his  Death,  nor  delay  its  Coming  even  one  finglc 
Moment,  his  Life  being  continually  expofed  to  a 
thoufand  Accidents.  If  he  holds  out  to  an  extreme 
old  Age,  the  Inconveniences  which  attend  that 
State,  creep  upon  him  daily  ;  his  decaying  Eyes 
fcarce  perform  their  Fun&ions  of  feeing,  his  Hear- 
ing fails,  there  is  fcarce  a  Tooth  left  in  his  Head, 
tod  his  Legs  cart  hardly  fupport  his  feeble  Body. 
The  Author  reprefents  the  other  Misfortunes  of 
Life  with  a  great  deal  6f  Energy ;  he  fhews,  that 
they  who  attribute  all  Things  either  to  Chance,  or 
blind  Fate,  can"  never  enjoy  the  leaft  Security  ;  are 
they  in  Profperity,  they  cannot  count  upon  its  Du- 
ration ;  are  they  in  Adverfity,  they  know  not 
when,  or -  whether  ever,  it  will  end.  There  i$ 
iiothing  can  prcure  a  Man  the  leaft  folid  Quiet,  but 
a  firm  Perfuation  of  the  Exiftence  of  a  gracious 
God,  who  governs  and  direfts  all  Things. 

2.  This  Creature,  Man,  confidered  by  himfelf  in 
Particular,  and  compared  with  all  vifible  Objeds 
In  General,  is  the  Subjeft  of  the  Second  Contemfldr 
Yton  :  He  is  compofed  of  a  Body  incapable  of 
Thought,  and  a  Soul  endued  with  a  Power  of 
thinking,  judging,  willing,  and  reafdning ;  as  he  is 
fure  that  he  made  not  himfelf,  fo  is  he  alfo  fure 
'that  he  received  not  his  Being  trom  his  Parents,  afc 
'the  true  Caufe  thereof ;  for  thefe  Parents  themfelves 
'4id  hot  know  what  this  Creature,  which  they 
were  about  to  bring  into  the  World,  was,  of  what 
it  was  compofed,  or  whether  it  would  prove  a 
"Male  or  feinale.  Every  Thing  thatafts  without 
Forcfight,  or  a  Confcioufnefs  of  what  it  is  going  to 

efleft, 


of  Dr.  NieuwentytV  Book.  v 

ef&a,  can  be  confidered  no  otherwifc  than  as  the 
inftrumental  Caufe  of  what  it  produces. 

As  this  Creature,  Man,  does  neither  give  Be- 
ing to  himfelf,  nor  has  received  it  from  his  Pa- 
rents>  fo  neither  can  he  nor  his  Parents  be  the  Au- 
thors of  his  Prefervation  ;  they  can  neither  make 
the  Sun  rife  or  fet,  they  cannot  fo  much  as  produce 
one  drop  of  Rain  to  make  the  Earth  fertile,  or  to 
furnifli  themfelves  with  Drink,  which  is  fo  neceffa- 
jry  to  them;  they  cannot  fo  much  as  make  the 
leafl  Plantj.no,  nor  one  fingle  Grain  of  Corn  to  grow. 
And  when  this  Creature,  Man,  is  provided  with 
all  thefe  Things,  does  he  know  at  all,  how  they 
contribute  to  the  Nourifhment  and  Prefervation  of 
his  Body  ?  How  thefe  Aliments  change  themfelves 
into  Blood,  Lymph,  &c.  How  they  are  blended  in 
the  proper  Parts  of  the  Body,  into  Fibres,  Ve'ms> 
Arteries,  Nerves,  Bones,  &c.  All  this  is  out  of  his 
Power  ;  all  this  proves,  that  he  neither  owes  his 
Prefervation  to  himfelf  or  Parents,  but  to  another 
Being.  Can  this  Creature,  Man,  therefore  live  in 
any  quiet,  without  knowing  the  Author  of  his  Be- 
ing, and  of  his  Prefervation  ?  This  Being  muft  ne~ 
ceffarily  be  an  intelligent  tying)  that  knows  what 
he  does,  and  why  he  does  it  :  After  the  fame  man- 
ner, if  you  ftiow  any  Body  feveral  Clocks  curioufly 
made,  and  regularly  placed  in  a  Chamber,  all  which 
exa&ly  point  out,  and  inform  him  of  the  Hours, 
&c.  he  would  conclude,  that  it  was  an  ingeni- 
ous, experienced  Artificer,  who  contrived  thofe 
Machines. 

After  thefe  general  Reflexions,  Dr.  Nieuweutyt 
enters  on  Particulars ;  and  in  the  thirteen  Content 
plations  following,  he  runs  thro*  the  particular  Parts 
of  humane  Body,  and  the  five  different  Manners  of 
Senfotion  ;  and  he  makes  appear,  that  there  is  fo 
much  Contrivance,  and  fo  many  different  Defigns, 
in  all  thefe  things,  that  he  who  attributes  them, 
either  to  blind  Chance,  or  a  Fatal  Necejjity%  muft  bs 
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ftupid  and  Senflefs.  Not  to  foHow  our  leanrtd 
Author  clofely,  (for  then  we  onght  to  copy  him 
entirely)  let  us  content  our  felves  with  fome  felett 
Remarks. 

Why  are  all  the  Bones  in  a  humane  Body,  except 
the  Teeth,  encompalfed  with  a  Periofieum,  or  a  Mem- 
brane exquifitely  fenfible  ?  Who  fees  not  the  Reafon 
of  this  1  becaufe  the  Teeth  are  appropriated  to 
break,  and  grind  the  Food,  which  Office  they  could 
hot  be  made  to  perform,  were  they  furrounded  with 
that  Membrane,  without  fuffering  the  moft  violent 
Torment.  *Tis  known,  that  Bones  diveftcd  of  that 
Membrane  (or  the  Ptriofteum)  and  expofed  to  the 
Air,  are  prefently  fpoiled.  But  here,  inftead  of 
fuch  a  Membrane,  God  has  armed  the  Teeth  with 
$n  Enammel,  which  guards  them  from  the  Injuries 
of  the  Air.  The  LiPs  and  the  Tongue  arc  yet  more  won* 
derful  than  the  'Teeth ;  the  Lips  open  to  receive  the 
Drink  and  Meat,  and  then  clofe  themfelves  again, 
left,  in  chewing,  the  Food  fhould  fall  out ;  they  arft 
fo  formed,  as  to  afford  Infants  the  Means  to  fuck 
Milk  from  the  Breafts  of  their  Mother.  There  are 
in  the  Jaws  divers  Saliviate  Glands,  out  of  which, 
whilft  the  Meat  is  chewing,  there  ouzes,  as  from 
a  Fountain,  a  liquid  Juice,  which  moiftens  the 
Food,  thereby  rendering  its  Paffage,  by  the  Pharynx 
*nd  Oefophagus  into  the  Stomach  more  cafy,  and 
helps  to  diflolve  it  there  into  a  liquid  Subfiance. 

The  Tongue  is  formed  exafily  in  the  Manner  it 
ought,  not  only  for  adjufting  the  Food  in  the  Mouth, 
and  dire&ing  its  Paffage  into  the  Oefophagus,  but 
ilfo,  by  great  Variety  of  different  Movements,  of 
which  it  is  fufceptible,  for  pronouncing  the  infinite 
Number  of  Words  in  all  Languages,  by  which  Men 
communicate  their  Thoughts  fo  eafily  to  one  ano^ 
fher.  Can  we  think,  if  we  confider  what  Difficulty 
we  (hould  have  to  converfe  together,  and  how  hard 
'twould  be  to  communicate  Our  Thoughts  without 
Spe^h,  that  ail  this  is  done  with  no  Peffgn  I  The 
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Example  of  Men  deaf  and  dumb,  who  with  greateft 
Difficulty  are  made  to  apprehend  the  Meaning  of 
others,  fufficientiy  demonftrates  into  what  Incon- 
veniencies  we  ihould  be  brought,  if  we  could  not 
fpeak  to  one  another.  The  Tcngue  has  yet  another 
Ufe,  it  is  the  Principal  Organ  or  7*aft,  which  caufes 
us  to  take  Pleaftire  in  the  Ufe  of  our  Food,  fo  ne- 
ceifary  towards  our  Snbfiftance  ;  a  Fleafure,  with- 
ont  which  we  Ihould  fcarce  hare  any  Appetite  to 
our  Viftuals ;  altho*  our  Life  abfolutely  depends  on 
Eating. 

Certainly  it  can  never  be  by  Chance,  that  the 
Pharynx  and  Oefophagm  are  fo  well  adapted  to  con* 
vey  Food  from  the  Mouth  into  the  Stomach  j  nor 
that  the  Epiglottis  is  placed  at  tiie  Entrance  of  tht 
Threat,  doling  it  felf  exa&ly  when  any  thing  is  fwal- 
lowed,  left  it  fhotild  get  into  the  Tracheal  Paffage, 
which  never  happens  without  the  fucceeding  Tor- 
ment of  a  violent  Cough,  and  the  Danger  of  being 
choaked. 

The  Manner  of  our  receiving  Air  into  the  Lungs, 
and  the  Way  that  Infants  (and  many  other  Animals) 
fuck  Milk  from  their  Mother,  immediately  after  their 
Births  ought  likewife  to  incite  inns  an  Admiration  of 
the  Wifdom  of  the  Cream.  The  Mouth,  and  the  other 
Parts,  which  ferve,  either  for  Refpiration  or  Suftion, 
do  then  become  a  perfeft  Pnewnatick  Engine  (or  Air 
Pump) ;  which  cannot  otherwife  be  accounted  for, 
than  by  allowing  the  Gravity  and  Elaftic'ty  of  the 
Air  ;  and  yet  Men  who  breath,  and  Children  that 
fuck,  are  ignorant  of  this  Caufe,  which  can  be  attri- 
buted to  nothing  e!fe,  but  to  the  Omnifcfence  and 
infinite  Wifdom  of  the  Creator,  This  is  (fays  our 
Author)  what  David  means,  in  the  8th  Pfalm,  when 
he  fays,  that  God  has,  cut  of  the  Mouth  of  Babes  and 
Sucklings^  ordained  Strength*  betaufe  of  his  Enemies. 
The  Author  demonftrates  the  admirable  Frame  of 
the  Stomach  (or  Vcntnch),  as  well  for  receiving  the 
Aliments,  and  keeping  them  there  'till  they  arc  di- 
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gefted,  and  afterwards  conveying  them  into  the  In- 
teftines,  as  for  exciting  in  us  the  Senfe  of  Hunger, 
without  which,  we  fhould  not  be  put  in  mind  of  the 
Neceffity  of  Food,  or  think  of  taking  it  in  due  Sea.- 
fon.  The  Inteftines  are  another  marvellous  Ef&& 
of  the  Wifdom  of  God;  their  Connexion  with  the 
Mefenter),  their  Length,  their  different  Thicknefs, 
the  different  Windings  that  they  have  in  the  lower 
Fart  of  the  Belly  to  detain  the  Food  there,  aeon- 
fiderable  Time,  their  Communication  with  the 
La&eal  Veins  y  to  which  they  afford  Chyle  ready  pre- 
pared, their  Periftaltick  Motion,  determined  by  the 
Contrafiion  of  the  Fibres  downwards,  their  Ami- 
periftaltick  Motion,  by  the  Contraction  of  the  Fibres 
upwards,  the  voluntary  Power  of  moving  the  Anusy 
fo  that  it  fhall  at  pleafure  either  open  or  {hut  by  tho 
JMeans  of  the  Sphynfter  Mufcles>  and  thereby  hinder  an 
involuntary  Efcape  of  Excrements  from  the  Body,  at 
the  fame  time  when  fo  many  other  Movements  in 
this  Machine  of  ours  cannot  be  governed  by  our  Will. j 
all  thefe,and  many  other  Circumftances,  which  one 
might  add,  can  never  be  the  Work  of  Chancer 
and  he  mud  be  very  blind  who  does  not  fee  thereby, 
that  thefe  are  the  Effe&s  of  an  AR-wife  Omnisgi- 
ence,  who  hath  made  them  for  the  Ufes  ir^ 
which  we  fee  they  are  a&ually  employed. 

The  Separation  of  the  Chyle  from  the  Excrements; 
the  Valves  which  open  a  Paffage  for  it  into  the  La- 
{leal  Veinsy  at  the  fame  Time  hindering  the  Chyle 
from  returning  back  into  the  Inteftines;)  the  Mixture 
of  the  Chyle  with  a  Humour  diftilling  from  the  Lym- 
phatick  Dufts  into  the  Receptaculum  Chili,  found  out 
by  Pecquet^  for  rendring  the  Chyle  more  fluid ;  be- 
fides  other  Valves  which  manifeft  themfelves  in  fe- 
veral  Places,  as  the  Chyle  afcends  in  its  Paffage  to- 
wards the  Hearty  (which  Valves  fufFer  the  Chyle  to 
afcend,  towards  the  Hearty  but  by  no  means  permit 
it  to  defcend,  as  otherwife  it  naturally  muft  by  its 
own  Weight  $  the  Means  that  Providence  has  or- 
dained, 
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dained  for  the  Afcenfion  of  this  Liquor,  by  placing 
Arteries  fo  near  its  Channel,  that  their  Pulfationpreffes 
the  DuBus  Cbiliferus,  and  by  confequence  pulhcs 
forward  the  Chyle  contained  in  it;  its  emptying  itfelf 
into  the  Blood  at  the  Leji  Subclavian,  to  flow  in  Con- 
junction with  it  through  the  defcending  Trunk  of 
the  VenaCava,intQ  the  Right  Ventricle  of  the  Heart, 
to  the  end  that  the  Heart  may  be  fupplied  with 
proper  Matter  to  form  into  new  Blood  ;  all  thefe 
furnifh  Dr.  Nieuwemyt  with  fo  many  feveral  Proofs 
pf  the  Exiftence  of  a  Being,  fovereignly  wife,  who  is 
the  Author  of  the  Univerfe. 

The  wonderful  Configuration  of  the  Heart,  of 
which  he  gives  us  an  exa&  Defcriptipn  in  his  Sixth 
Contemplation,  furnifhes  him  with  Arguments  of  no 
lefs  Force.  We  only  remark  from  thence,  that  the 
afcending  and  defcending  Trunks  of  the  Vena  Cava 
meet  one  another  near  the  Heart  ;  therefore  the 
Blood,  which  defcends  by  the  defcending  Trunk, 
meeting  with  the  Blood  which  afcends,  ought  natu- 
rally, by  its  Gravity,  to  put  a  flop  to  its  Afcenfion, 
which  would  prove  an  infuperable  Obftacle  to  the 
Circulation  of  the  Blood.  To  remove  this  Inconve- 
nience, there  is,  at  the  Entrance  where  thefe  two 
Trunks  meet,  a  little  Eminence  made  by  the  fur- 
rounding  Fat ;  the  Blood  defcending  by  the  de- 
scending Trunk,  ftriking  againft  this  Eminence,  is 
reflefted  on  one  Side,  towards  the  Right  Ventricle 
of  the  Heart,  into  which  'tis  difchargecL  The  fame 
thing  happens  to  the  Blood  flfcendjng  by  the  othw 
Trunk. 

We  have  told  you  with  what  wonderful  Con- 
trivance the  Air  is  introduced  into,  and  expelled 
put  of  the  Lungs :  There  is  no  one  ignorant  how  ne-r 
C eflary  this  Air  is  tp  humane  Life :  How  comes  it 
then  that  Man  finds  himfelf  placed  in  a  vaft  Ocean 
pf  this  Fluid,  like  Fifhes  in  the  main  Sea  ?  If  this 
Air  be  corrupted,  it  becomes  mortal  to  this  very 
Creature,  without  his  frying  at>le,  hy  all  his  Tn- 
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duftry,  to  find  out  a  Remedy  s  How  comes  ft  then 
that  this  Misfortune  happens  fo  rarely,  there  being 
fo  many  Ways  by  which  the  Air  may  be  corrupted  ? 
No  other  Catife  can  be  alledged  tnan  the  Care  of  a 
wife  Providence. 

The  Circulation  of  the  Blood  in  the  Body,  by 
which  Means  there  is  not  a  fingle  Portion  of  the  whole 
Body  which  does  not  thence  receive  the  Nourifli- 
ment  neceffary  for  it;  the  Arteries  and  Veins,  with 
their  Glands,  the  Meansby  which  the  Blood,  com- 
ing from  the  Heart  into  the  Arteries,  paft'es  from 
thence  into  the  Veins,  and  returns  by  the  fame 
Veins  to  the  Heart:  All  this,  proves  an  infinite 
Wifdom  in  Him  who  formed  this  Body. 

Dr,  Nieuwentyt  excites  an  Admiration  of  the 
Goodnefs  of  God,  by  confidering,  that  alt  ho*  the 
Tulfe  beats  in  infinite  Parrs  of  the  Body,  yet  a  Pcr- 
fon  in  good  Health,  is  not  fenfible  of  this  Pulfation, 
which  woutd  be  very  inconvenient  to  him  ■  as  it  is 
but  too  well  known  to  Per  foil  s  airlifted  with  Sick- 
nefs,  who  experience  that  Inconvenicncy  to  their  no 
fmall  Grief  By  the  way  it  may  be  obferved,  that 
it  is  not  by  Chance^  that  the  great  Artery  (caird  the 
Aorta)  fpreading  forth  its  Ramifications  thro*  all 
Parts  of  the  Body,  (the  Lungs  only  excepted)  has 
not  one  fingle  Branch  which  is  not  exaftly  anfwered 
by  the  Branch  of  fome  Vein,  which  receives  the 
Blood  it  brings,  and  carries  it  back  to  the  Heart. 

The  fame  may  be  fa  id  of  the  Vejica  (or  Bladder, 
the  Receptacle  of  the  Urine)  as  has  been  faid  ofth 
Anus ;  for  how  great  an  Inconvenience  would  it  be, 
if  the  Urine  ffiould  pafs  from  us,  every  Time, 
againft  our  Confent  ?  But  to  prevent  this,  the  Au- 
thor of  Nature  has  placed  a  Mufcle,  call'd  the 
SphinSler-Mttfch)  which  being  very  ftrong,  flops  the 
FaflTagc,  and  has  entirely  fubjefted  the  Motion  there- 
of to  our  Will ;  fo  as  either  to  retain  or  difcharge 
the  Urine  as  we  find  convenient.  And  becaufc  that 
Humour  is  compofed  of  an  exceeding  great  Num- 
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ber  of  faline  Particles,  which  by  their  Acrimony 
would  be  apt  to  excoriate  the  interior  Tunicle  of 
the  Bladder,  which  is  a  Membrane  extremely  fen- 
fible,  and  which  being  hurt  wou'd  affeft  us  with 
the  moft  exquifite  Pain  j  to  remedy  this>  therefore, 
there  is  a  Lining  of  Fat,  and  mucilaginous  Matter, 
which  hinders  thefe  faline  Particles  from  exercifing 
their  corroding  Quality  here* 

The  Caufe  of  the  Motions  of  the  Nerves  and 
Mufcks  is  not,  even  yet,  thoroughly  known ;  but 
their  Struflure,  and  Ufe,  are  Subjects  of  fufficient 
Admiration  to  all  who  have  any  Knowledge  ofthem. 
Our  Author  will  by  no  Means  allow  Animal  Spirits? 
or  a  fubtile  Flatus,  pafling  froirt  the  Brain  to  the 
Nerves,  to  be  the  'Caufe  of  their  Motion  ;  bat  a 
Succus  Nutritius*  or  netvous  Juice;  and  he  ekes  fome 
Experiments  that  feem  to  confirm  his  Opinion, 
Thofe  Nerves  and  Mufcks  y  which  ferve  to  the  Pre- 
fervarion  of  our  Life,  have  their  Motion  indepen- 
dent on  our  Will;  infomuch,  that  neither  our  Life 
nor  Death,  are  in  our  own  Power;  on  the  contrary, 
we  can  eafily  move  thofe  which  are  decreed  to  ferve 
in  Aftions  determinable  by  our  Will,  and  fuch  as 
anfwer  the  End  of  our  Creation*  There  are  certain 
Parts  of  our  Body  endued  with  both  a  voluntary  and 
an  involuntary  Motion  ;  thefe  are  the  Parts  ferving 
for  Refpiration  ;  for  we  can  hinder  the  Motion  of 
the  Lungs  y  &cc.  for  fome  Time,  if  we  ptcafe  :  But  if 
the  Motion  of  thefe  Parts  had  been  abfoluccly,  and 
altogether  voluntary,  all  our  Time  would  have  been 
taken  up  about  the  Bufinefs  of  Lifpiration  and  Refpi- 
ration, and  we  fhouWl  never  have  been  able,  m  the 
mean  time,  to  fleep.  But  to  prevent  fo  great  an  Incon- 
venience, Refpiration  is  performed  whilft  we  fleep, 
without  waiting  precifeJy  on  the  Motions  of  out  Will- 
Our  Author  has  not  forgot  the  extraordinary  Force  of 
theMufcles,  which  altho*  compofedof  flefhly  Fibres, 
exceeding  fine,  and  which  feem  capable  of  breaking 
very  eafily,  yet  he  m^kes  appear,  not  only  by  abridg- 
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iigwhat  the  learned  BoreUi  has  faidon  the  Subje&, 
but  alfo  by  feveral  Geometrical  Deroonftrations,  the 
extraordinary  Force  of  fome  of  the  principal  Muf- 
iks  in  humane  Body. 

.  The  Bones y  which  are  a  remarkable  Part  of  Man's 
Body,  merit  alfo  our  Attention,  and  demonftrate 
the  great  Wifdom  of  the  Creator  ;  without  thefe, 
Man  would  only  be  a  Mafs  of  foft  Flefli,  which 
would  be  neither  able  to  move  or  fupport  itfelf :  The 
Manner  how  they  are  tied  to  one  another,  and  joy n- 
cd  together,  according  to  the  different  Ufes  for 
which  they  are  defigned,  is  a  plain  Demonftra- 
tion,  that  all  this  could  not  be  the  EffeQ:  of  Chance. 
Why  are  the  Spinal  Bones  fo  artfully  inferced  the  one 
within  the  other,  and  of  fo  hard  a  Subftance  ?  Why 
are  their  hollow  Parts  placed  exa&ly  oppofite  to  one 
another,  to  make  way  for  the  Spinal  Marrow  (a  Con- 
tinuation of  the  Cerebellum,  or  Medullary  Subftance) 
which  they  clofely  conferve  and  guard  ?  Why  are  the 
Cavities  in  the  Bones  of  the  Head  fo  large  near  the 
Ears,  a  thing  which  appears  to  be  abfolutely  necef- 
fary  to  make  way  for  the  Paffage  of  the  Air,  moving 
through  thofe  Orifices,  when  Sounds  are  conveyed 
to  the  Tympanum,  by  this  means  forming  theSenfeof 
Hearing?  Can  all  this  be  without  Defign,  and  yet, 
at  the  fame  Time,  anfwer  fo  dire&ly  to  the  UfeswQ 
fe$  them  employed  in? 

The  Eye  has  always  paffed  for  a  Miracle  of  Na-> 
ture ;  and  the  more  we  difcover  of  its  Stru&ure,  the 
more  it  affords  us  Subjeft  of  Admiration.  The  three 
Humours  of  the  which  have  each  their  different 
Denfity,  ought  precifely  to  be  as  they  are,  to  the 
end  that  the  Rays,  which  come  from  each  Point  of  the 
ObjeEly  and  which  enter  the  Eye  by  the  Pupil,  (oc 
Apple,  as  'tis  call'd)  ftquld  be  differently  refrafted 
in  parting  through  thefe  three  different  Humours, 
uniting  themfelves  on  the  immediate  Organ  of  Vi- 
(ion,  whether  it  be  the  Cboroides  or  Tunica,  Retina. 
The  PupiUq  is  nQt  always  of  the  fame  Bignefs,  i$ 
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contracts  or  enlarges  itfelf  according  to  the  Diftance 
of  the  ObjeCt  that  is  looked  at.  As  for  Example, 
when  the  Objeft  is  near  and  much  enlightcn'd,  the 
Pup  ill  a  conttafts  itfelf ;  but  when  far  of£  and  but 
little  enlighten 'd,  it  dilates  itfelf.  The  Eye  (all  Parts 
taken  together)  is  not  an  immoveable  Organ  ;  for  by 
the  Means  of  four  direft  Mufcles,  'tis  either  lifted 
up  or  let  down,  turned  on  one  Side  or  other,  juft 
as  the  Obje&s,  that  it  looks  at,  are  placed,  whe- 
ther higher  low,  on  this  Side  or  that;  otherwift 
we  ftiould  be  always,  at  every  Turn,  put  to  the 
trouble  of  moving  the  whole  Head.  All  the  Parts 
of  the  Bottom  of  the£>*  arc  black;  to  the  end  that 
when  the  Rays  fe!l  there,  they  may  be  abforbed  ; 
for  if  they  were  reflefted  there,  they  muft  be 
mingled  with  the  Rays  which  imprint  the  Image  of 
the  Objeft  on  the  Retina,  and  this  would  render  the 
painted  Image  confufed  ■  as  in  the  Camera  Obfcuva> 
of  which  not  the  leaft  Part  muft  receive  Light, 
fo  as  to  admit  Rays  upon  the  white  Paper,  or 
Cloth,  on  which  the  Images  of  external  Objefts  zit 
painted. 

The  Eye  is  an  admirable  Organ  both  in  refped  of 
its  Configuration,  and  the  Eflfefts  produced  by  fuch 
a  Strufture  ;  but  it  is  yet  more  wonderful  in  the 
Service  it  affords  the  Creature  for  whofe  Ufe  it  fo 
ordained  :  For  what  muft  have  become  of  Man%  or 
indeed  of  any  other  Creature,  if  Nature  had  left 
them  without  Sight ;  or,  if  having  Sight,  they  were 
not  placed  in  the  midft  of  an  Ocean,  as  it  were,  of 
Light  which  fiirrounds  them ;  or,  laft  of  all,  if  this 
Light  had  not  the  Faculty  of  being  refra&ed  in  its 
Faflage  from  one  Medium  to  another.  *Tis  hard  to 
comprehend  the  Mifery  that  Animals,  thus  doomed 
to  Darknefs,  muft  neceflartly  undergo  ;  and  no  que- 
ftion  but  in  a  fhort  Time  they  would  inevitably  pe* 
rift,  being  deprived  of  Vifion,  or  the  Faculty  of 
Seeing  It  muft  then  be  concluded,  that  Light  was 
made  for  the  Eye,  and  the  Eye  for  thofe  Creatures 

to 
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to  whom  it  appertains:  Is  it  not  then  the  higheft 
Piu.  o t  Folly  imaginable,  to  fay  that  all  this  comes 
by  Chance  I 

The  Ear  is  an  Organ,  which  is  yet  perhaps 
more  wonderful  than  tne  E)e  ;  it  is  compofed  of  a 
greater  number  of  Parts,  and  more  differing  from 
one  another,  all  ot  which  have  their  peculiar  Fi- 
gure, initiation  and  Ufe,  and  all  of  'em  necefiary 
to  make  us  comprehend  different  Sounds.  More- 
over,  die  Senfc  of  Hearing  is  almoft  of  as  great  Ne- 
ceiity  and  Ufe  in  humane  Life3  as  that  of  See- 
ing; infomuch  that  many  Perfons  had  rather  be 
BUbd  clun  Btaj :  For  to  fay  nothing  of  the  Charms 
or  Mujkk,  and  its  furprizing  Power  to  raifc  or  af- 
fwagc  xl\tPafJions9  what  Difficulties  fliouM  we  be 
put  to,  to  convey  our  Thoughts  to  one  another, 
and  co  mike  known  our  Wants,  if  we  could  not  be 
heard  or  under  flood  by  each  other* 

This  may  be  judged  of  by  the  Difficulty 
we  perceive  a  Perfou  put  to  in  a  ft  range  Country, 
where  no  Body  underftands  his  Language,  and  he 
is  utterly  unskilled  in  theirs.  We  have  already 
fpoke  here  of  tfcfi  Neceflity  of  ctaft>  in  ^jsonrfing 
of  the  %&guef  which  is  the  principal  Organ  o(  that 
Senfe  t  This  Senfe  makes  us  an  agreeable  amends  for 
the  Pain  and  Trouble  we  arc  put  to  in  earing  : 
This  is  particularly  the  Subjett  Matter  of  the  Fif- 
teenth Cmtemplatim  of  our  Learned  Author,  where  he 
f  peaks  alfo  of  the  SmeU  and  Tafi;  in  faying,  that  the 
Tongue  is  the  principal  Organ  of  Taft,  wc  do  nor 
affirm  it  to  be  the  only  Organ  of  that  Senfe,  for 
the  Palate  muft  alfo  there  come  in  for  a  fhare. 

This  appears  by  the  tryal  on  a  young  Lad  of  eight 
years  old  at  Poitou,  who  having  by  the  Small- Pox 
loft  his  whole  Tongue,  cou'd  yet  diftinguifh  very  well 
the  Taft  of  different  Vi&uals, 

The  Smell  does  not  appear  to  be  fo  neceflary  as 
the  Tafiy  it  is  ncverthekfs  of  great  Ufe  ;  and  this 
Organ  feems  to  have  been  placed  juft  above  the 

Mouth, 
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Mouth,  that  by  the  Scene  we  may  be  able  to  judge 
of  the  Nature  of  the  Food,  before  we  fuffer  it  to 
enter  our  Mouths*  And  that  which  likewife  fur- 
ther proves,  that  it  is  an  infinite  wife  £et»g3  who 
is  the  Author  both  of  Afcw,  and  the  Bodies  which 
ft; r round  him,  is  that  thole  very  Bodies  in  which 
we  can  conceive  nothing  but  Matter  and  Maim, 
do  produce  fuch  different  Effe&s  on  us,  according 
as  they  aft  on  different  Organs,  on  which,  in  reality, 
they  can  produce  nothing  but  Morion*  *  "  Take, 
"  for  Example,  a  bit  of  Sugar,  touch  it,  you  per - 
*'  ceive  it  cold  and  hard  ;  look  at  it,  yon  fee  it 
M  white,  and  of  a  certain  Shape  ;  ffrike  it  with 
H  another  hard  Body,  you  bear  a  Sound  ;  put  it  to 
f<  your  Nofe,  you  have  a  Scent;  talk  it,  you  per- 
£t  ceive  Sweemefs  :  How  does  a  Jingle  Body  which 
<f  appears  fo  fimple,  and  which  can  excite  nothing 
but  Motion  in  our  Organs,  caufe  to  different, 
**  and  at  the  fame  time  fuch  ufeful  Sensations  !  Is 
*c  not  this  the  Work  of  a  Being  perfe&ly  good  and 
wife,  who  has  made  and  directed  all  thefe  Things 
m  for  our  Advantage/' 

*Tis  obje&ed,  that  om  Se&fesztc  imperfeft;  but 
this  which  fome  ignorandy  call  Imperfection,  is  an 
effeft  of  the  Wifdoffi  of  the  Creator,  as  our  Au- 
thor (hews  ;  for  fuppoling  our  Eyes  made  like  Mi- 
crofcopes,  we  fcould  fee,  it  is  true,  a  great  many  Ok- 
je£ls  which  we  cannot  now  perceive  with  the  na- 
ked Eye ;  but  then  we  fhould  fee  at  once  but  a 
very  fmall  number  of  OljeEts* 

And  thofe  Minute  QbjeBs  which  wou'd  be  then 
manifefted  to  our  Sight  (the  feeing  of  which  wou'd 
be  but  of  little  ufc  to  us)  wou'd  certainly  hinder 
us  from  perceiving  ObjeBs  which  we  ought,  for 
onr  Prefervation  necefVarily  to  fee,  If  our  Eyes 
were  made  like  Tele/copes  (or  Per fpittive-GIaffes)  we 


*  This  is  added  by  Monf  B&narj, 
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fliould  fpy  ouc  fevcral  ObjeUs  at  a  diftance,  which 
whenfeen,  wou'd  be  butt  of  little  fervice  to  us  ; 
and  at  the  fame  time  we  Ihould  lofc  the  Faculty 
of  feeing  the  Objetis  that  arc  very  near  us,  the  lofs 
of  which  wou'd  be  infupportable,  becaufe  thefe  arc 
the  only  Qbjefts  that  can  do  us  good  or  harm. 

If  our  Smelling  were  as  exquilitely  fine,  as  that  of 
a  Hunting- Hounds  we  cou'd  not  go  a  ftep  without 
being  ottended  by  the  Effluvia  of  Bodies  that 
furround  us  :  This  wou'd  be  a  perpetual  Trouble  to 
us,  in  taking  uj*almoft  all  our  Thoughts,  and  fix- 
ing them  fo  on  thefe  fcentcd  ObjeBs,  that  we  fliould 
fcarcc  be  able  to  mind  any  thing  elfe* 

If  our  Toft  were  fo  delicate  as  to  be  affe&ed  as 
fenfibly  with  Things  which  have  the  leaft  Relifli, 
as  we  find  it  is  at  prefent  by  Thingsof  a  ftrong,  bit- 
ter, *or  acrid  Savour,  we  fhou'd  be  deprived  of  the 
life  of  the  moll  part  of  that  neceflary  Food  which  wc 
take  with  Pleafure,  becaufe  it  would  then  be  in- 
fupportable  to  us. 

If  the  Organs  of  Hearing  were  to  be  as  much  af- 
fefted  by  every  Noife,  as  they  are  when  a  Trumpet 
is  founded  at  the  Ear,  or  an  Otacouftick  placed 
there  to  augment  the  Sound,  we  fhould  always  be 
tormented  with  as  great  a  Noife,  as  if  we  were 
in  the  midft  of  a  Market,  or  a  thoufand  People 
were  bawling  or  talking  all  together ;  and  we  fiiou'd 
foon  be  ft  ruck  Deaf. 

If  every  parr  of  our  Body  were  fo  exquifirely  fen- 
fible,  as  thofe  Membranes  that  cover  the  Eye,  we 
fhouJd  endure  from  the  touch  of  the  leaft  Mote  or 
Atome  perpetual  Pain,  and  wc  could  therefore  never 
reft  in  any  Place, 

In  the  Sixteenth  Contemplation,  our  Author  examines 
the  Union  of  the  Soul  with  the  Body,  as  alfo  the 
Seat  of  Imagination,  and  the  Memory  :  Thefe  are 
three  Articles  which  hitherto  no  Philofopher  has  been 
able  to  explain,  yet  they  are  fo  worthy  to  be 
admired,  that  nothing  lefs  than  an  infinitely  wife 
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Bbing,  as  Mr.  Nieurventjt  very  well  obferves, 
cou'd  be  the  Author  of  them. 

In  the  following  Contemplation,  he  fpeaks  of  the 
Pajfions  of  Man,  and  makes  fome  Remarks  on  the 
Means  God  has  made  ufe  of  to  continue  Human- 
kind by  Propagation.  If  we  examine  the  fajjions,  we 
find  them  fo  well  difpofed  for  the  Prefervation  of 
Mankind,  to  avoid  the  Evil  that  threatens  us, 
and  to  attain  the  Good  we  want,  that  it  is  the  rea- 
fonableft  Thing  in  the  World  to  believe,  that  all 
this  has  been  fo  ordered  by  an  infinitely  wife 
Author. 

It  ought  alfo  to  be  confidered,  that  tho*  Men  re- 
femble  one  another  exceedingly,  as  to  their  Bodies, 
and  are  fed  with  Aliments  of  much  the  fame  Nature; 
yet  G  od  has  given  to  every  one  a  particular  Talent, 
each  differing  in  Inclinations  and  Parts  from  one 
another  :  This  induces  one  Man  to  betake  himfelf 
to  Sciences,  another  to  Traffuk,  another  to  Literal 
Arts,  another  to  Mechanical:  This  is  the  Reafon 
that  all  Men  reciprocally  ftand  in  need  of  one  ano- 
ther, and  are  excited  to  make  a  mutual  Exchange 
of  the  Fruit  of  their  Labours.  From  hence  it  pro- 
ceeds, on  one  hand,  that  every  one  can  have 
whatever  he  ttands  in  need  of  for  the  Conveniencies 
of  Life;  and,  on  the  other,  that  there  is  a  mu- 
tual Commerce  amongft  Men,  which  is  the  Band 
of  Civil  Society. 

As  to  the  Propagation  of  the  Species,  there  refults 
from  thence  fo  many  different  Pains  and  Inconve- 
niences, as  well  to  one  Sex  as  the  other  (even  to 
Beafts  as  well  as  Men )  that  each  Race  wou'd  foqn 
be  ended,  if  G  o  d  had  not  provided  a  Means  to 
furmount  all  thefe  Troubles  and  Difficulties,  by 
the  Pleafure  which  he  has  annexed  to  this  Bufinefs, 
and  by  the  Inftinft  he  has  implanted  in  all  Animals, 
which  makes  them  undergo  with  Delight  the  Pains 
they  are  at  in  rearing  thofe  of  their  own  Kind, 
which  they  bring  into  the  World.   The  Hand  of 
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•Providence  is  fo  retaarkable  h'ertin,  thai  he  who  dots 
not  perceive,  and  acknowledge  it,  muft  be  alto- 
gether ftupid.  v 

There  is  yet  aitother  atoaiitfg  InftanCe  of  thfe 
Wifdom  of  the  C  ft.  t  At  OK,  which  is  a  Mechanical 
'Love  (if  one  may  call  itfo)  that  a  M*n  has  fot 
the  Country  in  wh'ich  he  Was  forfe,  how  much  fo- 
.  <cver  that  Cburitry  be  out  ttf  Favolit  With  Natute, 
or  whatever  InconveAiencies  'otic  undergoes  there. 
If  it  were  riot  for  this,  more  thato  one  half  of  the 
habitable  World  Wodld  be  left  deftitute  of  People  ; 
all  Men  wou'd  be  for  getting  to  the  bfetter 
'Country;  and  in  order  to  fettle  thefcifelves  thfcre, 
they  would  be  continually  thrufting  Ofie  a'nother 

'OUt. 

'  Our  Learned  Author,  omitirig  every  Circtitofratrcfe 
which  does  not  £&rry  with  ft  certain  Evidence,  With 
.refpeft  to  the  Propagation  of  the  Species,  does  not 
forget  to  remark,  that  every  individual  of  each 
'Species,  as  well  of  Plants  as  Akitnals,  is  found 
in  the  Seed  from  which  it  fprings  ;  and  all  their 
farts  are  there  diftinguifhed  from  6ne  another,  tho* 
"thefe  little  Seeds  do  nqt  fofnetimes  exceed  the  De- 
menfions  of  one  Grain  of  Sand:  feene'e  it  muft 
be  fuppofed,  that  every  Part  of  each  of  thefe  Indi- 
viduals, is  in  the  Stamen,  or  Seminal  Stibflance,  of 
X  Minutenefs  which  exceeds  Imagination  ;  and 
which  is,  in  fome  fort,  diyifible  ad  infinitum. 

The  Unfolding,  or  Opening  of  all  thefe  Parts ; 
the  Manner  of  their  Growing,  one  becoming  hard  at 
the  fame  time  whilft  the  other  remains  foft ;  all  this 
coit'd  not  fo  fall  out  by  Chance,  but  muft  be  the 
tiffed  of  a  perfectly  wife  Agent. 

On  this  Occafion  our  Author  gives  us  a  kegifler  of 
the  Number  of  Males  and  Females  which  have  been 
born  in  LONDON  every  Year,  for  thefe  eighty  two 
Tears  paft,  viz,,  from  the  Year  1^29,  to  the  Year 
'17 10.  It  appears  by  this  Regifter,  that  there  are 
always  more  Mates  born  than  Females :  The  If  aft 
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difference  was  that  of  the  Year  1703,  in  which 
there  was  born  7765  Males,  and  7683  females.  The 
greateft  difference  was  in  the  Year  i€6t9  when 
there  was  born  61:8  Males,  and  but  yjoi  Females* 
The  Author  makes  on  this  Subjeft  divers  Reflections, 
which  are  fuch  as  he  either  borrows  from  the  Ex- 
perience of  others,  or  what  he  gives  us  on  his  own 
Credit :  He  remarks,  that  altbo*  Breeding  and  Child- 
Bed  carries  off  many  Women ;  neverthelefs,  the 
Number  of  Men  which  arc  loft  at  Sea,  and  kill'd  by 
Landt  in  the  Wars,  as  well  as  thole  that  die  by 
Fatigues,  hard  Labour,  and  feveral  Accidents  ex- 
ceeds the  Number  of  lV*me*i  dying  each  Year :  Ic 
follows  therefore,  that  the  Auttm  of  Nature  has 
been  pleafed  to  provide  againll  this  Inconvenience, 
and  has  taken  care  that  each  Wman  may  have  a 
Husband^  by  caufing  a  greater  Number  of  Males  to 
be  born  than  Females ;  a  Thing  which  cannot  pof- 
fibly  be  attributed  to  Chance*  *  lC  For  if  a 
u  Die,  which  is  a  perfeft  Cube,  having  each  of 
u  its  Sides  marked  with  one  of  the  firft  fix  Num- 
"  bers,  be  caft,  it  will  be  impoffible  thit  the 
**•  grcatefl  Numbers,  vh><  4,  f  and  <5,  fliould  always 
n  infallibly  come  uppermoft/'  It  follows  therefore, 
from  this  very  Remark,  that  Polygamy  is  contrary 
to  the  Law  of  Nature  ;  becaufe,  that  he  who  is  the 
Author  of  Nature  hath  fo  ordered  Matters,  that  by 
fubftra&ing  the  greater  Mumbcr  of  Males  which 
Death  carries  off  Yearly,  there  fhoukl  remain  about 
an  equal  Number  of  both  Sexes. 

To  give  this  Demorrflratim  all  the  Evidence  it 
ought  to  carry  along  with  it,  metfiinks  fome  Ob- 
ferrations  fliou'd  be  made  in  Relation  to  other 
Animals :  For  if  there  be  found  fome  fort  of  Crea- 
tures, befides  Men,  amongft  which  there  is  a  kind 
of  Marriage,  there  ought  to  be  an  equal  Number, 

b  2  or 


This  is  added  1>y  Mr  ftrmir/, 


xtc         A  Summary  ACCOUNT 

or  the  Argument  will  not  hold  good  :  But  one  CdcA 
fcrves  many  Hem  ;  one  Buff  many  Cows ;  one  Stallion 
feveral  Mares.  Now,  it  feems,  if  there  is  to  be 
found  amongft  the  lb  Animals  the  fame  Proportion, 
as  to  Mates  and  Females ,  that  is  obfervable  in  Man- 
kind, the  Argument  mull  lofe  much  of  its  Force* 
On  the  contrary,  it  wou'd  very  much  fortify  our 
Author's  Rcafons,  if  among  thefe  forts  of  Animals, 
where  one  Mak  fuffices  a  great  many  Females,  there 
fhould  be  a  far  greater  Number  of  Females  brought 
into  the  World  than  Males ;  In  particular,  I  believe 
it  will  be  found,  that  there  is  as  great  a  Number,  if 
not  greater,  of  Cocks  as  oiHens :  In  refpeti  of  Pigeons, 
amongft  which  there  is  a  kind  of  Marriage,  I  be- 
lieve that  it  will  appear  experimentally  true,  that 
there  are  hatched  very  near  as  many  Males  as  Fe- 
males t  In  a  word,  we  have  not  fufficient  Expe- 
rience, in  my  Opinion,  in  this  Matter,  to  affirm 
any  thing  peremptorily  about  it. 

The  Ingenious  Monf.  Graevefandt,  Profcffor  of 
the  Mathematicks  at  Leyden,  has  taken  the  Pains 
to  compute  what  Odds  it  is  to  One,  that  this 
which  we  have  taken  notice  of,  about  fo  many 
more  Males  being  born,  for  thefe  eighty  two 
Years  part,  in  London,  than  Females,  wou'd  not 
come  to  pafs  if  it  were  left  wholly  to  Chance ; 
and  he  proves  the  Odds  to  be  prodigious,  viz*  7$, 
598,  2iy,  229,  552,  469,  1 ; 5,  802,  469,  ijs, 
802,  469,  135,  802,  469  to  One:  We  muft  flop 
here :  A  Wi  th  of  this  Importance  requires  to  be 
treated  of  further  in  another  Place.  The  Divifion 
will  prove  natural  enough,  confidering,  that  in  what 
is  to  follow  he  treats  of  other  Beings  in  Nature*  and 
has  done  now  with  fpeaking  particularly  of  Man. 
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\  H  E  firft  Seventeen  Contemplations  of  Dr. 
Nteu-wentyt,  an  Account  of  which  is 
extant  in  our  Nouv tiles  for  the  Months  of 
March  and  April,  peculiarly  refpefting 
Man:  In  the  following  Contemplations 
he  makes  a  Traniition  to  the  other  principal  Parts 
of  the  Uiitvcrfe* 

f.  The  fubjefi  Matter  of  the  Eighteenth  Contem- 
plation is  Air ;  here  he  explains  the  principal  Pro- 
perties of  this  Fluid,  as  the  Gravity  and  Elafticity 
of  it ;  and  this  he  proves  by  Experiments ,  the  moft 
of  which  are  now  very  well  known  to  the  learned 
World:  He  makes  appear,  that  not  only  Men,  but 
alfo  BeaftS)  and  even  Plants,  &c.  are  abfolutcly  in- 
debted to  this  Air  for  their  Life. 

For  Example;  'tis  demonftrable,  that  a  fmall 
Quantity  of  Air,  fliut  up  in  the  Lungs  of  an  Animal, 
or  enclofed  within  the  Walls  of  a  Chamber,  counter- 
balances the  whole  Exterior  Atmofphere  of  ambient 
Air  ;  fo  that  the  Refiftance  of  any  Part  of  the  Air 
is  equal  to  the  Prcflure  of  all  the  reft  :  Without  this 
neceflfary  Law  of  Nature,  Animals  cou'd  not  be  able 
to  preferve  themfelves  alive ;  the  Windows  of  a 
Chamber,  by  the  Preflure  of  the  external  Air,  wouM 
be  broken  inwaTds  ;  the  Tents  of  any  Amy,  the 
Huts  of  Pea/ants,  and  many  other  more  confiderable 
Buildings,  cou'd  not  bear  the  unequal  Prelfure  of 
the  Atmofphere,  nor  continue  ftanding,  if  the  Pref- 
fure  from  without  were  greater  than  the  Refiftance 
of  rhe  Air  from  within ;  now  all  this  can  never  be 
the  EfeSfs  of  Chance. 
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Without  Air  Plants  cou'd  neither  live  nor  grow ; 
*ris  Air  which  prefcrves  Fire  from  going  out,  and 
makes  Smwk  afcend,  whereby  the  Inconventencies 
thereof  are  prevented.  Without  Air  there  cou'd  be 
no  Sound ;  and  confequently  Men  cou'd  not  commu- 
nicate their  Thoughts  by  Speech  ;  and  we  thou'd 
be  deprived  of  all  other  Advantages,  which  are  the 
Efte&s  of  Hearing-  Without  the  Weight  of  the 
Air,  no  fermenting  Liquor  cou'd  be  contained  in 
any  Veilel ;  boiling  Water  %  or  even  Warn  made  a 
little  warm,  wou*d  run  over  the  Vcflll  that  con- 
tained it.  It  is  by  the  Means  of  Ait  that  the  Re- 
fractions of  Light  (01  Twilight)  iscaufed;  and  there^ 
by  the  tedious  Length  of  the  Nights,  which  thofe 
who  live  near  the  Poles  are  forced  to  endure,  is 
(hortned.  The  fame  Air  caufes  us  to  fee  IigAf,  and 
even  the  S  u  n  it  felf  before  it  rifes  above  the  Horr* 
%>on.  Dr.  Nieuwemyt  believes  that  it  is  concerning 
the  Prejfure  of  the  Air,  which  has  been  difeoverM 
to  us  only  this  laft  Age,  that  Job  fpeaks  when  he 
fays,  *  Make  the  Weight  for  the  Winds* 

2,  Our  Author  treats  of  Meteors  in  his  Nineteenth 
Contemplation,  where  a  great  Number  of  Experi- 
ments are  related,  *Tis  manifeft,  that  there  are 
perpetually  Vapours  and  Exhalations  in  abundance 
rtft&g  from  the  Earth,  the  Nature  and  Quality  of 
which  are  as  various  as  the  infinite  Numbers  of 
Bzdes  from  whence  they  are  exhaled-  Among 
thefe  Vapours  and  Exhalations,  there  are  fome 
vyholefome  and  ufeful  to  Mi*,  Beafis  and  Plants; 
and  there  are  others  hurtful  and  poifonous ;  all  thefe 
mix,  and  arc  jumbled  together,  and  from  fuch 
Mixture  refults  an  Infinity  of  differing  Compofi- 
tions. 

We  have  made  appear,  that  Animals  and  Vegetables 
arc  indebted  to  this  fame  Air  for  their  Life  :  But 

how 
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how  comes  it  to  pafs,  if  there  be  no  Providence, 
that  this  fame  marvelous  Medky^ttr  attords  each 
Animal,  and  each  Plant  y  fuch  Parncles  as  are  adap- 
table to  its  Nature,  without,  at  the  fame  time, 
communicating  noxious  Parncks  with  winch  it 
muft  neccfTanly  abound?  How  comes  it  to  pafs, 
I  fay,  that  we  are  preserved  daily  from  the  dead- 
ly and  poifonous  Parts  of  Matter  with  which 
tli*  Air  abounds,  and  never  but  on  extraor- 
dieary  Occaiions,  when  God  Almighty,  provoked 
by  S  i  p$  is  pleafed  to  chaftife  us,  are  imefted  by 
them  } 

How  horribly  fhou'd  we  be  difgufted  with  the 
A  in  received  into  our  Bodies  at  every  Refpirationy 
if  Gop  had  given  us  Eyes,  piercing  enough  to 
difcern  all  the  Particles  of  Corruption,  or  a  7*ajla 
line  enough  to  diftinguifh  the  difagrceable  Savours 
of  an  infinite  Number  of  Particles,  exhaling  from 
all  kind  of  Filth  and  and  Naltinefs,  fucked  into 
our  Bodies  by  every  DiafioU  of  the  Lungs  ? 

There  are  fome  ignorant  People  who  affirm 
Winds  to  be  ufelefs,  or  even  troublefome  Meteors  ; 
and  yet  'tis  a  manifeft  Truth,  that  without  Wind  we 
fhou'd  not  be  able  to  live  upon  the  Earth ;  the  Air 
wou*d  prefently  become  infe&ed  by  our  Breath,  by 
Smoak,  by  Vapours  and  Exhalations  from  the 
Earth ;  and  we  cou'd  be  no  more  able  to  endure  it, 
than  a  Fijh  can  bear  living  in  ftill,  muddy,or  fait  Wd* 
tert  which  was  ufed  to  enjoy  frefli,  clear,  and  run- 
ning Stream.  Moreover,  if  there  were  no  Winds % 
the  Vapours,  which  rife  in  great  Abundance  from 
the  Se  -  ,  wou*d  fall  again  into  the  fame  place  from 
whence  they  were  attra&cd  ;  fo  that  the  Land  be- 
ing torched,  wou\l  become  barren,  and  Rivers  and 
fountains  dried  up*  We  do  not  at  prefent  fpeak  of 
other  Advantages  which  the  Induftry  of  Man  has 
been  able  to  reap  (by  the  Means  of  WWr)  from 
Navigation \  nor  the  Benefit  we  receive  from  Wind-* 
M$J3  placed  in  fuch  Parte?,  where  the  Convemcncy 
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of  Water-Currents  are  not  to  be  had.  'Tis  a  vulgar 
Opinion,  that  Winds  blow  without  any  Method 
or  Rule  :  But  altho'  the  Natural  Hiftory  of  Winds  is 
hitherto  very  imperfed ;  yet  enough  is  known 
of  that  Subjeft,  to  convince  us  that  Winds  are 
guided  by  fuch  certain  Rules  as  cou'd  not  be  efta- 
blifhed  by  any  thing  lefsthan  a  Being  perfe&ly  wife, 
and  One  that  loves  Mankind.  Without  thefe  regu- 
lated Winds  a  good  Part  of  the  Earth  had  been  ftill 
unknown  to  us  ;  and  we  ftiou'd  be  deprived  of  all 
the  Commodities  we  receive  from  the  Indies, 
both  Eaft  and  Weft  ;  for  to  the  laft  there  cou'd  be 
no  Paffage  by  Land ;  and  as  for  the  other,  there 
cou'd  be  no  getting  to  it,  but  with  a  great  deal  of 
Trouble  and  Hazard,  which  muft  render  a  Journey 
by  Land  to  the  Eaft-Indies,  next  to  an  impoffible 
Task. 

3.  Water  makes  the  SubjeQ:  of  the  Twentieth 
Contemplation  ;  without  this  Element  all  Animals 
and  Vegetables  muft  perifh  with  Thhft ;  nay,  they 
wou'd  even  be  deprived  of  Suftenance ;  for  it  is 
moft  evident,  that  Water  is  the  conftituent  Mat- 
ter of  Plants,  by  which  Animals  are  nouriflied, 
Metals  and  Minerals  themfelvts  cou'd  not  be 
formed  in  the  Earth,  without  the  Affiftance 
of  Water.  Our  Author,  and  feveral  great  Pbi- 
lofophers,  confirm  the  Opinion  of  thofe  who  be- 
lieve that  Water  changes  it  felf  into  Earth :  And 
whether  this  be  eflfe&ed  by  the  proper  Parts 
which  were  Water  becoming  Earth  ;  or  whe- 
ther Water*  being  a  mixed  Body,  fuffers  a 
great  Quantity  of  Earth  to  infinuate  it  felf  into 
the  Compofition  of  it,  feems  the  Matter  in  Di- 
fpute. 

To  the  End  that  this  Element  may  be  ufeful  to 
all  Animals y  Vegetables  and  Minerals,  'tis  neceflary 
for  it  to  be  rais'd  up  in  Vapours,  and  afterwards  to 
falPdown  in  Rain,  to  water  all  the  Parts  of  the 
Earth  which  ftafld  ia  need  of  it,   Phikfopbers  arc  at 

a  toft 
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a  Lofs  to  know  how  it  happens,  that  the  Parts  of 
Water,  which  are  fpecifically  heavier  than  the  Parts 
of  Air  of  equal  Magnitude,  do  nevertheless  afcend 
and  keep  themfelvcs  fufpended  in  Air  a  confiderable 
time.    To  folve  this  Pbmomemn*  Dr.  Nieuwentyt 
{uppofes,  that  the  Pares  of  Fire  have  an  Ex i Hence, 
and  Something  in  their  own  Nature  diftinft  from  the 
Parts  of  other  Matter,  contrary  to  the  Cattefiam, 
who  wou'd  make  Fire  confift  in  the  rapid  Motion 
of  minute  Parts  of  Matter,  infomuch  that  Matter 
becomes  Fre  as  foon  as  it  is  divided  into  futh 
minute  Pares ;  thefe  Parts,  at  the  fame  time,  ac- 
quiring a  certain  Degree  of  Motion,    Our  Author 
nippofes  further,  that  each  of  thefe  Particles 
which  he  wou'd  have  eflbntially  the  Parts  of  Frey 
and  not  of  Matter  put  into  fuch  a  Degree  of  Motion 
altho*  it  has  a  Gravity,  yet  is  neverthelefs  fpecifi- 
cally lighter  than  a  Particle  of  Air  of  equal  Mag- 
nitude.   Laftly,  he  fuppofes  that  thefe  Parts  of 
Fire,  uniting  with  the  Parts  of  Water,  do,  by  Con- 
fequence,  caufe  the  Warn  to  become  of  a  lefs  fpe- 
cifick  Gravity  than  Air,  and  therefore  to  mount 
and  float  upon  it ;  the  fame  way  that  a  little  bit  of 
Iron,  tied  to  a  piece  of  Cork,  wou'd  be  capable  of 
fwiming  on  Water.    To  conclude  all,  he  explains 
how  thefe  little  Parts  of  Water,  unloofing  them- 
felves  from  the  Particles  of  Fire,  may  again  re- 
unite in  the  Air,  and  become  of  greater  fpecifick 
Gravity  than  Air,  and  confequently  be  refolved  into 
Rain, 

All  this  demonftrates  the  Wifdom  of  the  Crea- 
tor, and  his  Goodnefs  towards  his  Creatures; 
Thefe  Perfections  appear  yet  greater  in  this,  viz,. 
that  thefe  Vapours  furnifh  Rain,  fwect  and  freQi, 
altho*  the  Sea,  from  which  they  rife  be  fait,  andun- 
pleafant  to  the  Tafte  ;  and  it  ought  to  be  exactly 
thus,  to  render  the  Earth  fruitful,  which  becomes 
barren  when  it  is  moiftened  with  fait  Water.  Who 
does  not  fee,  in  all  this,  the  Effeth  of  a  moll  wife 
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Providence  f  We  find  in  this  Contemplation  the  great 
ufe  of  Mountains,  as  well  to  colled:  the  Vapours, 
and  convert  them  into  Rain,  as  to  become  the  Ori- 
gin o(  Fountains  and  Rivers;  the  Lffe  of  which 
every  o^e  experiences  daily. 

The  Sta,  which  furnifhes  Fountains  and  Rivers 
with  firefh  Water,  yet  ought  it  felf  neverthelefs  to 
be  fait ;  otherwise  thefe  Waters  wou'd  foon  become 
corrupt,  and  ufelefs  to  fueh  a  Number  of  F/jhes  as 
arc  there  fuftained  alive;  the  Air  would  be  in- 
fedted  with  its  Stench,  and  the  Earth  rendred  unin- 
habitable for  Men  and  Beafts.  What  is  yet  well 
worth  obfervingi$j  —  that  Fijhes  deftined  to  live  in 
Wattr,  and  there  feck  their  Food,  have  Eyes  formed 
«xaftly  as  they  fbould  be,  to  fee  diftinttly  the  Ob- 
jects therein ;  as  the  Creatures  alfo,  which  liye  on 
the  Earthy  have  their  Eyes  formed  for  diiHndly  fee- 
ing ObjeBs  in  the  Air ;  a  Thing  which  could  hardly 
be  the  Ejfet?  of  Chance. 

If  wc  were  to  omit  nothing  worthy  of  the  At- 
tention of  the  Reader,  we  fiiou'd  copy  entirely  all 
that  the  Author  has  faid  in  this  whole  Contempla- 
tion, 

He  treats  of  the  Earth  in  the  21ft  Contemplation; 
and  here  he  takes  pains  to  prove,  bifijes  other 
Matters,  how  the  Earth  affords  Nourifiiment  to 
Plants  and  Animals :  And  notwithftanding  the  Ex- 
pences  it  is  daily  at,  its  Subftance  being  continu- 
ally diminifrcing,  yet  the  Wifdom  of  Goo  has 
taken  care  to  repair,  by  fame  Means  or  other, 
all  the  Lcffes  it  raflFers  by  rhefe  conftanr  Confum- 
ptions. 

He  proves  the  Riftnfifi  of  thofe  Perfons,  who 
dare  advance,  thnt  Mountains,  Defurts,  Rocks,  &c-  are 
ufelefs,  becaufc  we  are  not  made  fenfiblc  of  the  Be- 
nefit of  'em  :  And  he  makes  ufe,  on  this  Occafion, 
of  the  Inftancc  of  rhe  Load  Stone,  the  principal 
Yoperty  of  which  was  utterly  unknown  during  fo 
ijny  Ages  1  but  being  now  difcovered3  hasfurnifh'd 
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us  with  Means  to  find  out  a  New  fVorld,  from 
which  great  Trmfure  is  tranfported  :  For  now  Mar- 
riners  dare  venture  to  fail  on  the  main  Ocean,  and 
truft  themfelves  out  of  the  Sight  of  Short;  Attempts 
which  the  Ancients  cou'd  never  believe  to  be  fea- 
sible. 

JTis  an  EffeEl  of  the  mod  wife  Providence,  that 
the  Waters,  which  are  lighter  than  the  Earth,  do 
not  entirely  overflow  and  cover  the  Land,  thereby 
rendering  it  quite  uninhabitable  !  *Tis  a  God,  in- 
difputably,  who  has  confined  them  within  their  pro- 
per Bounds,  and  has  made  them  keep  within  their 
own  Precinfts  for  fo  many  Ages  part,  without  di- 
minilhing,  in  any  confiderable  Proportion,  the 
Banks  which  have  all  this  while  hemmed  them  in ! 
*Tis  a  God  certainly  who  preferves  the  Earth  in 
the  exaft  Situation  it  enjoys  1  infomuch,  that  tbo' 
it  floats,  as  it  were  in  a  liquid  Ocean  of  Air,  yet 
its  Poles  are  always  in  the  fame  Pofitron  ;  ahho* 
it  feems,  to  humane  Reafon ,  a  very  poffible 
Matter  for  it  to  have  its  Situation  altered, 
and  its  Poles  placed  in  another  manner,  fo  as  to 
conftitute  two  Points  direfily  oppofite  to  the  Equa- 
tor ;  and  the  two  Points,,  which  are  at  prefent  oppo- 
fite to  the  Equator,  might  become  the  Poles,  If 
this  fhou'd  happen,  as  to  humane  Reafon,  'tis  a 
moft  probable  thing,  the  Earth  muft  wholly  become 
barren  and  fruitlefs  *  becaufe  all  the  Plants,  and  all 
the  Animals  which  it  produces,  wou'd  find  them- 
felves in  a  ftrange  and  different  Climate  to  what  they 
had  been  nurfed  and  brought  up  in  :  Therefore 
thefe  fort  of  Plants  and  Animals  cou'd  neither  be 
produced,  nor  live  when  produced,  in  Temperatures 
quite  oppofite  to  their  Natures, 

Fiiti  is  the  Subjeft  of  the  2  2d  Contemplation ;  Every 
one  knows  the  Advantage  and  Ufe  of  Fire ;  but 
no  one,  as  yet,  has  found  out  the  Nature  of  Fire, 
at  leaft  fo  well  as  to  be  able  to  give  a  fatisfaftory 
Account  of  it.    Onr  Author  deduces  a  great  many 
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Experment$3  which  feem  to  pro\'e  what  wc  have 
been  above  obferving  of  his  Notions  of  Fire  being 
a  particular  kind  of  Matter ,  which  hath,  and 
which  always  retains  a  Figure  and  form  peculiar  to 
it  felf.  This  appears,  (i.)  becaufe  all  forts  of  Mat- 
ter are  not  convertible  in  Fire  :  (i.)  If  to  make  Fire* 
it  were  fufficient  to  give  a  certain  Motion  to  the 
Particles  of  Matter ;  How  comes  it  to  pafs,  that 
Water  can  never  have  its  Parts  put  into  fuch  a  Mo- 
tion as  may  confticute  Fire?  Oixr  Author  abounds 
with  other  Reafvns  and  Experiments  proving  the  fame 
rhing- 

As  Fire  is  an  Element  fo  neccflary  that  Plants  and 
Animals  cannot  be  without  it  -  fo  its  Ejfet~ls>  in 
other  Cafes,  are  extremely  terrible.  If  we  con- 
fider  the  Quantity  of  Ignite  Particles  which  are 
laid  up  as  well  in  the  Earth  as  in  the  Air  ;  and 
the  great  Quantity  of  combuitible  Matter,  which 
is  to  be  met  with  in  all  Places,  it  muil  neceffartly 
be  acknowledged  a  particular  Providence  which  has 
preferved  hitherto  the  Earthy  and  all  things  con- 
tained in  it,  from  the  raging  EffeBs  of  fo  dreadful 
~n  Element  ;  And  thefe  very  Reflections  ought  to 
render  the  Predictions  of  St.  *  Peter  probable  to  all 
nfidels  and  Heatliens%  viz.  'That  the  Earth  Jhall  at  lafl 
be  conf timed  by  Fire. 

On  the  Subj eft  of  Firey  Dr.  Nieuwentyt  asks  the 
Atheifts,  whether  it  be  by  Chance  that  the  Sun,  an 
"mmenfe  Ocean  of  the  mod  aftive  Fire  imaginable, 
is  placed  at  fo  great  a  Diftance  from  the  Earth  as 
we  find  it  is  ?  It  being  near  enough  to  afford  fuf- 
Icient  Heat  for  the  Produce  of  fuch  various  Beingsy 
s  owe  their  Life,  as  well  as  their  Prefervation,  to 
its  influencing  Rays  ;  But  if  inflead  of  the  Diftance 
't  is  now  at,  from  our  Earthy  it  fliouM  approach 
carer  to  us,  it  muft  inevitably  follow,  that  ail 

things 
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things  wc  fee  now  flourifh,  wou*d  be  confuroed 
and  burnt  up  ;  and  it  it  were  to  be  removed 
farther  from  us,  its  Rays  wou'd  not  bring  fuf- 
ficient  Heat  to  nourifh  the  Beings  which  are  now 
produced* 

The  Autljcr  proceeds,  in  the  23d  Contemplation, 
to  the  Examination  of  Terrcftrial  Beafis,  Birds  and 
Fijbes;  from  all  which,  we  may  very  well  conclude, 
he  does  not  tail  to  enrich  himfelf  with  Variety  of 
Matter  for  proving  his  Purpofe,  viz*,  the  Exifieuce  of 
a  God,  and  how  much  we  ought  to  admire  his 
wife  Providence :  But  far  from  entering  on  the  Par- 
ticulars of  each  of  thefe  things,  it  is  not  fo  much 
as  poffible  for  me  to  hint  at  fuch  a  Number  of 
curious  and  profitable  Remarks ;  I  am  therefore 
forced,  unwillingly,  to  pafs  over  in  iilence  the 
greateft  Part  of  them. 

*Tis  carrying  Infidelity  to  the  higheft  Pitch,  to  at- 
tribute to  Chance  the  Formation  of  a  fingle  Fly ; 
he  muft  be  blind  that  cannot  fee  the  Hand  of  an 
infinitely  wife  and  intelligent  Author  in  the  Forma- 
tion of  the  Body  of  thefe  InfeEls;  who  hath,  with 
fuch  marvelous  I  nduftry  and  Fore- fight,  produced  the 
Male  and  the  Female  for  the  Prefervation  of  the  Species  ; 
inibmuch,  that  the  Doftor  challenges  ihcUnMievers, 
who  attribute  all  things  to  Chance,  or  *  fatal  Necef- 
Jtty,  to  mufter  up  all  their  Art,  and  joyn  together 
all  their  Subtihy,  towards  the  Formation  of  but  one 
fingle  Cheefe-mhe  -y  and  if  they  cannot  bring  this  to 
pafs,  he  advifes  them  ingenuoufly  to  confefs,  that 
the  Wijdom  which  contrived  this  Mite*  is  infinitely 
above  their  weak  Power,  Capacity  or  Reafon,  in  that* 
and  every  Particular. 

This  fame  IVifdom  of  the  Creator,  appears 
in  the  Manner  in  which  Feathers ,  or  the  Wings  of 
Birds,  are  formedfor,  railing  them  up  into  the  Air, 
for  fupporting  them  there,  and  moving  them  about 
therein,  according  as  all  this  is  neceifary  to  their 
Prefervation.   Who  does  not  admire  the  Care  that 

God 
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Goo  has  taken  of  feveral  fmall  Birds,  which  arc 
delign'd  to  fly  conftantly  into  Bujhes  or  Hedges, 
amongft  Thorns,  or  to  pafs  through  the  Branches  of 
"trees !  For  thefe  Birds  are  provided  with  a  tranfpa- 
rent  Eye-lid,  whereby  their  Eyes  are  preferved  from 
t;he  Sharpnefs  of  the  Thorns,  and  yet  they  arc  not 
hindred  from  feeing  neceflary  Obje&s. 

What  is  remarked  in  tliis  Contemplation,  con- 
cerning Ft/he*)  is  a  Proof  no  lefs  evident  of  the 
Being  of  a  Providence ;  for  confidering  we  obferve 
in  theip  a  Capacity  of  rendering  their  Bodies  of  a 
greater  or  lefs  fpecifick  Gravity  than  the  Water  in 
which  they  fwim,  by  the  Means  of  certain  Veffels, 
or  Bladders,  which  are  more  or  left  fill'd  with 
Air ;  to  the  End  that  they  may  be  able  either  to 
fink  down  to  the  Bottom,  or  rife  to  the  Top  of  the 
Water,  or  ftay  in  the  fame  Place,  as  they  have  Oc- 
cafion  ;  and  all  performed  according  to  the  mod 
cxa&  Laws  of  Hydroftaticks :  There  is  nothing 
can  be  a  greater  Mark,  than  this,  of  the  Provi- 
dence of  God. 

The  marvelous  Metamorfhofes  of  Silk-Worms  and 
Flies,  and  feveral  other  Sorts  of  InfeSts ;  all  which 
anfwer  dirc&ly  to  the  End  for  which  tbey  were 
formed,  cannot  be  any  thing  kfs  than  the  EffeBs 
of  an  AB'wife  Provioencb*,  far  furpaffing  all 
the  fabulous  Metamorfhofes  of  OVID,  and  other 
Poets. 

The  Author  pitches  oo  Plants  for  the  Subjed  of 
his  24th  Centeniphetkm ;  from  which  I  (hall  only 
draw  this  fingle  Remark.  The  generality  of  Pious 
fow  themfefves  ;  or  where  any  of  them  are  fown 
by  Husbandmen  or  Gardeners,  the  Seed  is  thrown 
carelefly  from  them  :  Yet,,  notwithstanding  thefe 
Chame-Caftsy  that  every  Grain  feou'd  have  ks  pro- 
per 
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per  Situation,  efpecialiy  that  thofe  Seed*  which 
have  almoft  a  Spherical  Form,  CkhiM  always  hap- 
pen to  be  with  the  right  Side  uppermoft  within 
the  Earth  that  covers  them,  is  very  ftraugc  !  Does 
all  this  come  by  Chance  ?  Since  every  Body  knows 
*tis  againft  the  Nature  of  Qxme  to  be  uniform, 
or  always  the  fame  way.  Grains  fet  different 
ways,  whether  they  be  turned  wrong  in  covering 
them  with  Earthy  or  whether  they  be  placed  io 
in  the  Earth  at  6rft,  change  neverthelefs  their  Si- 
tuation :  And  not  with  Handing  the  wrong  Poftiire 
they  may  be  placed  in,  yet  each  one  fends  forth 
its  Bud  uniformly  upwards,  and  its  Rm  downwards. 
And  it  is  remarkable,  that  thefe  oppofitc  Dire- 
ctions of  the  Bnd  and  the  Root  arc  perpetually  uni- 
form ;  whether  they  germinate  in  the  v4vV,  or  whe- 
ther they  germi/ute  in  the  Earth.  In  this  is 
plainly  perceived  the  wonderful  Care  of  Providence 
for  the  Pre  fet  vat  ion  of  the  Species ,  and  the  Ferti- 
lity of  Flams  :  All  the  Induitry  of  Man  couJd 
never  have  been  able  to  have  procured  this  Ad- 
Vantage,  if  the  Wifdcm  of  God  did  not  interpofc 
therein. 


ART 


SSGfiKSjlHE  25  th  Comemplmhn  is  the  longeft 
%&ff2  tfSfi  in  the  whole  Work,  having  for  its 
Subjeft  the  immenfe  Scope  of  the 
Hedvensy  and  the  principal  Difco- 
■1  1  11 1  1  1  veries  made  there.  The  Author  re- 
lates the  various  Methods  made  nfe  of  by  Jlfirom- 
titers  to  find  out  the  real  Magnitude  of  the  Sun; 
and  he  believes  the  certain  Bulk  of  this  Glorious 
Star  is  fo  far  found  oup,   that  we  may  aflure 

our 


xxxii         A  Summary  A  CCO  UNT 

our  fcivcs,  without  Fear  of  Deception,  that  it  is  proved 
to  be  a  hundred  thoufand  times  bigger  than  our 
Earthy  and  that  it  is  at  the  Diftance  from  us  of  ten 

thoufand  Semi-Diameters  of  this  Earth.  [  'lis  com- 
fitted*,  that  if  a  Cannon-Bullet  werejht  fhm  this  Earth, 
and  were  always  to  proceed  forward  with  its  firfl  Velo- 
city, it  ought  to  be  twenty  five  Tears  in  its  fmifteft  Mo- 
tion before  it  coud  arrive  at  the  S  u  n  ;  and  the  fame 
Can  non-Bulk  t  woud  fa  about  691,600  Years  in  the  fame 
Motion  before  it  coud  read)  thife  fixed  Stars  which  are 
flaced  the  near  eft  to  our  Earth,]  This  Ma%nitude3 
and  this  Diftance,  are  found  abtolutely  neccflary  for 
the  Purpofes  to  which  this  luminous  Body  is  adapted  : 
Nor  are  we  lefs  beholden  to  its  Diurnal  and  Annual 
Motion 3  than  to  its  Diftance  and  Magnitude ;  for  'tis 
by  thefe  Means  that  a  Difference  is  made  betwixt 
the  Day  and  the  Night,  as  well  as  betwixt  the  fede- 
ral Seafons  of  the  Tear :  Without  this  Difference  the 
Earth  cou'd  not  bring  forth  its  Fruits;  nor  cou'd  it 
otherwife  fupport  the  Diverfity  of  Plants  and  living 
Creatures  that  we  find  upon  it- 

"  *  Perpetual  Spring,  which  fome  have  regarded 
"  as  one  of  the  Advantages  of  the  Golden  Age,  is  a 
w  mere  Poetical  Chimera ;  for  this  wou'd  prove  one 
<£  of  the  greateft  Misfortunes  that  cou'd  happen  to 
"  the  Earthr 

Our  Author  fpeaks  much  of  Light :  He  reprefenrs 
the  exquiiite  Finenefs  or  Mmutenefs  of  its  confHtucnt 
Particles,  It  is  demonftrated  by  the  Learned  of  the 
prefent  Age*  that  Light  is  communicated  futcef- 
fively  from  one  Place  to  another ;  and  it  is  com- 
puted to  be  about  half  a  Quarter  of  an  Hwr  in 
its  Progreflion  from  the  Sun  to  us  :  But  it  is  yet  an 
unknown  Queflion,  whether  Light  really  palfes  from 
the  Sun  to  us  ;  or  whether  the  Sun  does  not  put 
into  Motion  fome  very  fubtile  Particles  of  Matter, 

which 
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which  are  continued  ( as  it  were  in  a  Chain  ) 
from  thac  Glorious  Body  even  to  this  Earth? 

Oar  Author  fides  with  Sir  ISAAC  NEWTON 
in  embracing  the  former  Opinion  :  He  1  peaks 
alfo  of  Natural  Lawsy  which  Light  obferve  and 
moves  by  •  as  how  it  always  proceeds  in  Rigki 
Lines ;  and  how  its  Rays  are  rcnafted  in  puf- 
fing oliquely  from  one  Medium  to  another  ; 
in  all  which  he  endeavours  to  raife  our  Minds 
to  an  Admiration  of  the  Wifdom  of  the  Crea- 
tor. 

Nor  is  it  a  Matter  lefs  defer  ving  our  Wonder, 
that  th«  Sum  fiiou'd  continue  to  turnilh  out 
from  its  Body,  for  fo  many  Agts,  Pat  tides  of 
Light  in  fuch  great  abundance,  without  havings 
all  this  wlnle,  fenfibly  wafted  or  diftioguiflied 
its  Subftance. 

"  *  For  my  Part,  I  mud  own,  that  I  cannot  yet 
**  be  throug  ily  perfwided  that  that  Light*  which 
"  ftnkes  our  Eyes,  is  an  Emanation  of  fubtile 
"  Matter  from  the  very  Bd?  of  the  Sun:  I 
u  can  better  fquare  my  ^ntithetits  60  theirs, 
who  believe  the  Sun  acts  only  on  a  Medium, 
which  is  betwixt  it  ai>d  the  Extremities 
of  that  Space  wherein  Light  is  manifefted. 
ARJStoTlE  feems  to  me  to  have  had 
£C  thefc  Sentiments  of  Light And  D&SCdRTE8 
c<  is  fomething  of  the  fame  Opinion,  whofe  Ql&- 
"  kuU  elfewhere  do  not  fo  well  agree  with  E&- 
*'  petience /' 

We  cannot  in  the  leaft,  by  Hypothecs  %  explain 
the  following  Ph&nQm#mn%  which  ought,  with- 
out doubt,  to  pafs  for  one  of  the  MiratUs  of 
Nature.  Place  a  Ctnvtx  Mhwr  (or  Lens)  at  th* 
liole  of  a  Chamber  j  into  which  Chamber,  no 
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other  Light  but  what  pafles  thorow  that  Hole  cato 
be  introduced  ;  and  you  will  receive  from  with- 
out the  reflected  Rays  of  feveral  Bodies cckured 
and  enltghtned  :  All  thefe  Rays  being  united,  in 
the  Focus  of  the  Ltnsf  lofe  in  fome  fort  at  their 
Re-union,  their  proper  Colours  ;  all  of  them  joint- 
ly forming  only  White*  After  this  Union  they 
arc  fcparated  again,  and  paint  very  diftinftly 
on  white  Paper*  all  the  External  Obje&s  coloured 
(each  appearing  in  its  proper  and  particular  Co- 
lour )  and  this  after  fo  curious  and  ex  aft  a 
Manner,  that  there  is  no  Painter  on  Earth,  let 
him  be  ever  fo  skilful,  that  can  delineate  thofe 
Objefts  half  fo  exaft.  If  all  this  be  the  Eft'eft 
of  Haz*ard>  it  rauft  be  allowed,  that  Hazard 
is  a  very  fine  Artifl.  [  §-  ]  The  fame  may  be  faid 
in  relation  to  the  Diftance  of  the  Planets  in 
refpeft  to  the  Sun,  of  their  Elliptic  Mo- 
tion about  the  Sun,  and  a  gteat  Number  of 
Other  Plwmmenas  of  the  Heavens,  and  the  Stars  y 
&e.  which  are  the  Wonder  of  Wijt  Mm}  and  the 
ObjeBs  of  their  Enquiry. 

Dr.  N I EU WE  N*fYT,  in  his  26th  Contem- 
fiathHy  demonftrates  how  inconceivable  the  Num- 
ber and  Minutcnefs  of  the  Particles  of  all  Bodies 
are  ;  and  he  opens  this  Sub)  eft  with  moft  curious 
Calculations* 

I  fhall  make  a  fingle  Remark  on  this  Occa- 
fion  e  It  is  moft  certain,  that  we  do  not  fee  the 
real  Magnitude  of  Bodies ,  but  only  the  painted 
Image ,  reprefenting  the  Relation  that  thofe  Bodies 
have  to  the  Form  or  Stm&ttre  of  our  Eyes.  Let 
us  fuppofe  then  a  Glafs,  Concave  on  both  Sides  j 
each  Concave  Side  being  as  perfeft  a  Part  of  a- 
Sphere  as  can  be  imagined  }  this  Glafs  will  re* 
prefent  to  one  Eye  (becaufe  it  can*t  ferve  both 
at  once)  Obje&s  feveral  Millions  of  times  left 
than  they  appear  to  us.   Here  then,  fuppofe  our 
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E\es  to  be  made  like  this  Glafs,  we  fliou'd  not> 
cahly,  be  able  to  conceive  fans,  which,  with 
ihe  naked  Eye,  we  difcover  in  Bodies ;  becaufe 
thoie  Parts  >  in  regard  to  u$3  would  be  of  a 
Small  nets  almoft  furpafling  our  Imagination.  Let 
us  again  xeprefent  to  the  Mind  the  moll  pcrfeft 
'Micro/tofe,  that  is  poifible  for  the  Art  of  Man  to 
contrive  ;  with  this  Microfiope  we  may  be 
able  to  fee  MiBims  of  Bodus,  which  we  can  no 
wife  perceive  without  fuch  Afliftance :  And  if, 
finally,  we  fuppofe,  that  our  Eyes  were  formed 
like  this  MkYvfi<>£ey  we  QiouM  ceafe  to  wonder  at 
the  Minutenefs  of  the  Parts  of  Bodies,  which  now 
furpriie  us  to  perceive,  or  even  think  of  On 
the  contrary,  we  fiiou'd  admire  that  People  who 
have  ordinary  Eyes,  fhou'd  not  apprehend  Bodies 
to  be  formed  in  fuch  Manner  as  they  wou'd  ap- 
pear to  US  with  our  Micro/cope  Eyes.  All  this  tends 
to  prove,  that  what  our  Learned  Author  advances 
on  this  Occafion,  has  a  real  Foundation  in  Na- 
ture ;  and  that,  as  he  argues,  there  is  nothing 
can  make  us  comprehend  better  the  Being  of  a 
God,  who  by  his  infinite  Wtjdapi  hath  compofed 
all  Bodies  of  fuch  a  numberjefs  Multitude  of 
Parts,  as  can  fcarcc  be  conceived  by  finite  Un- 
derftandingSp  This  is  ijiore  efpecially  true  in  Re- 
lation to  the  infinite  Minutenefs  of  the  Parts  of 
Light,  and  may  help  us  to  comprehend  what  has 
been  faid  juft  now  concerning  the  Suns  not  being 
diminifhed,  notwithflanding  the  great  Expence  it  is 
at  daily  in  fumifhing  out  fuch  a  prodigious  Number 
of  Particles  of  Light,  as  Sir  ISAAC  NEWTON* 
in  his  incomparable  Syftem,  has  enumerated  : 
Here  you  meet  with  a  long  and  curious  Calcula- 
tion, which  helps  to  convey  the  Minutenefs  of 
the  Particles  of  Light  to  the  Apprehenfion.  Ac- 
cording to  his  Calculation  it  appears,  that  there 
c  2  flows 
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flows  from  a  Tallow-Candle,  in  one  Semtd  of 
a  Minute,  418560"  *  Particles  of  Light. 

Certain  JJm  of  Nature  are  the  Subject  of  the 
27th  Contemplation :  Such  are  the  Laws  by  which 
Sadies  are  united  to,  or  feparatcd  from  one  ano- 
ther j  as  alfo  the  Lauss,  which  all  Bodies  obferve 
jn  tending  towards  the  Centre  of  Gravity  ^  and  pre- 
fervmg  regularly  a  Continuation  of  Motion,  or 
communicating  Motion  to  other  Bodies,  &c. 
Thefe  are  Laws  fo  neceflfary  to  the  Conftrudeion  of 
|hc  Uhivtrfe;  that,  without  this  Order,  the  Earth 
jnuft  foon  be  deprived  oi  all  manner  of  Inhtibi- 
t$8ts,  and  the  Univerfal  Orb  of  Nature  wou'd  re- 
turn to  its  former  Chaos.  In  this  Cofttentplatiwy 
the  £aw  which  FT&tfA  obferve  hi  their  Afcenfion 
pre  inferted. 

On  this,  fo  curious  and  important  Suljell>  a 
whole  Trcatifc  might  eafily  be  compiled.  To 
conclude  this  Cmemplathn,  our  Author  (hews  the 
Advantages,  or  rather  the  abfohite  J^eceffity*  of 
fitch  Lmvs  3s  thefe. 

Id  the  28th  Contemplation  he  difcoutfes  of  thofe 
Laws  of  Nature,  which  are  properly  termed  Chy- 
mkal,  and  which  con fi ft,  chiefly,  in  the  various 
Efeils  produced,  by  the  different  Mixtures  of  AU 
calies  and  Aads.    And  here  he  excites  our  high  eft 
Admiration,   in  fhewing,  that  tho*  the  Earth 
abounds  with  fiich  an  infinite  Number  of  different 
Pm-tides  mixed,  and  as  it  were  confounded,  or 
jumbled,  together,  fome  of  which  being  of  the 
jnoft  poifonous  Nature ;  yet  it  does  not,  for  all 
this,  allow  Cnmy  or  other  wholfome  Plants*  to 
imbibe  any  of  the  poifonous  Parts  of  Matter  : 
But  $n  the  contrary,  thefe  Vegetables,  defign'd 
1  •  •    1   •        ■<  for 


*  39  marked  thtis,  f  15  ]  denore*  39  Cyphers  ire  ro  be 
added  \o  the  fafrtier  five  Figures  thus  \  ^iB6Ccqcq}  &t*  l 
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for  the  Nourifliment  of  Many  fuck  in,  towards 
increafing  their  Subftance,  fuch  Parts  only  as  art 
wholfomc,  and  fit  for  the  Nourifliment  of  his 
Body  i  leaving  at  the  fame  time,  in  the  Earth* 
all  thofe  poifonous  Parts  which  wouJd  hurt 
him. 

The  29th  Contemplation  is  perhaps  one  of  the 
moil  curious  throughout  the  whole  Book ;  Tiie 
Author  here  proves  the  Poflibility  of  the  RefuYreEiion 
of  the  fame  Body9  fuch  as  the  Scripture  promifes, 
and  anfwersall  the  Objections  which  are  brought 
ag;iinft  ihisTmtk    We  fhall  neither  repeat  thofe 
oi'jf&iws,  nor  his  Anfwtrs  to  them,  contenting 
our  felves  to  explain,  in  as  few  Words  as  poffible, 
how  Dr,  Nieuiixmyt  conceives,  that  the  fame 
Body  may  be  able  to  arife.    The  Body  of  Man 
may  be  confider'd  as  two  different  Bodies  y  or  the 
fame  Body  may  be  apprehended  under  two  dif- 
ferent Ideas :  The  Firft  is  termed,  —  The  Vrfhle 
Body  ;  the  Second,  —  7%e  Proper  Body  of  Man. 
The  Vifible  Body  changes  every  Day  ;  by  little 
and  little  it  attains  full  Growth  ;  fome times  it  is 
fat  and  plump,  at  other  times  it  is  lean  and  emacia- 
hd :  'Tis  in  tins  Senfe  therefore,  that  the  Body 
may  be  faid  to  be  in  perpetual  Change,  or  Flux  \ 
and  that  a  Man  at  Fifty  or  Sixty  Years  of  Age,  h^s 
fcarce  a  Scrap  of  the  famzB®dy  which  he  enjoyed 
at  Ten  or  Twelve  Years  of  Age.   The  Proper  B%iy 
of  a  Man  is,  —  that  Body  by  which  a  Perfon  is  al- 
ways diftinguifhed  re  be  the  fame  Perfon,  and  not 
another  ;  and  this  not  only  with  regard  to  his 
having  the   fame    Soul,  but  alfo  as  he  may 
be  faid  to  have  the  fame  Body,  with  fome  pecu- 
liar Properties  diftinguifljing  it  from  all  other 
Bodies  ;  there  muft  be  then  fomething  in  this 
Proper  Body  which  is  the  Caufe  of  its  being  deno- 
minated the  fame  Body.    It  is  therefore  necefTa- 
rilyone  ofthefe  three  things,  viz,  either  Firft,  the 

Solid 
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Solid  Parts  of  which  it  is  compofed  ;  or,  Secondly, 
the  Fluid  Parts-,  or.  Thirdly,  certain  Natural 
Laws,  which  are  obfervable  in  the  Oecwwmy  and 
Fun  £t  ions  of  the  Animal  Body  :  It  cannot  be  the 
Fluid  Parts,  becaufe,  tho*  the  Fluids  are  daily 
diffipated,  and  other  Similar  Parts  conftantly  fuc- 
eeding,  yet  we  fay,  without  Impropriety  of 
peechj  fuch  a  Man  has  the  fame  Body,  neither 
can  it  be  the  Natural  Laws,  becaufe  thefe  Laws 
alfo  change,  or  are  in  a  continual  Flux*  according 
as  the  Body  is  in  Health  or  Sicknsfs*  Fat  or  Lean  ; 
but  more  particularly,  becaufe  thefe  Laws  ceafe 
by  the  Death  of  the  Body,  when  even  the  dead 
Carcajs  continues  to  be  cali'd  the  Body  of  him  to 
whom  it  belonged.  It  muft  be  concluded,  there- 
fore, that  the  folid  Pans  of  Mans  Body,  are  thofe 
Parts  which  denominate  the  Body,  and  caufe  it 
to  be  eftccmed  the  fa?nty  or  prefer  $vdy  of  any 
Per  fori, 

Moreover,  'tis  taken  for  granted  at  pre  fen  t, 
that  the  Body  of  Man*  as  well  as  that  of  Beafts, 
and  Vegetables,  is  found  in  Miniature,  within  the 
Seeds,  or  firft  Principles  of  the  Individuals,  Thefe 
little  Embryo*  s,  if  it  be  allowable  to  term  them  fo, 
do  only,  in  Sequel  of  Time,  unfold  themfelves  ; 
and  increafe,  by  the  Conjunction  of  new  Particles  of 
Matter,  which  they  imbibe  and  embrace  conti- 
nually. Now  this  Body  may  be  confldered  ei- 
ther as  it  was  in  its  firft  State,  before  it  came  out 
of  the  Husk,  Cafe,  or  Shell ;  or,  fecondly,  in  the 
State  it  is  in,  when  the  Shell  being  broke  (like 
the  Shell  of  a  Nut  or  Husk  of  &  Bean)  it  receives 
to  its  Subftance  adventitious  Particles  of  Matter 
to  increafe  its  Bulk.  If  the  Body  of  Man  be  confi- 
der'd  in  this  firft  State,  this  Body  fubfifts  always 
perfectly  the  fame  (as  a  Nut  whiift  it  remains  out 
of  the  Earth)  ;  and  it  is  precifely  the  fame  Body 
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that  a  Man  has  poflefs'd  ever  fince  his  Concep- 
tion, which  fliall  rife  again. 

In  this  wc  can  fee  no  Contradi&ion  ;  nothing 
that  is  impoifibk  to  the  infinite  Power  of  God: 
For  God  may  add  to  this  Effential  Bedy  of  Man, 
either  feme  Parts  which  the  Man  enjoyed  at  the 
Moment  of  his  Death,  or  fomc  of  thofe  which 
he  had  before ;  or  fuch  other  Matter  as  he 
pleafes  :  This  docs  not  in  the  leaft  alter  the 
Identity  of  the  fame  Body. 

If  we  confider  thefe  Bodies  di veiled  of  the 
new  Particles  of  Matter,  that  have  been  joined 
to  the  former  Principles,  we  find  fome  of  them 
fo  emaciated  and  extenuated,  that  there  remains 
fcarce  any  thing  but  Skin  and  Bones*  yet  we  do 
not  Temple  to  fay,  that  they  are  the  fame  Bodies 
which  will  rife  again  :  So  that  it  feems,  as  if 
the  Identity  of  Bodies,  in  this  Cafe,  confifted 
in  Nothing  but  theSeww  of  which  they  are  com- 
pofed.  It  is  therefore  fufficient  to  enable  us  to 
fay,  That  they  are  the  fame  Bodies  which  will  Rife  j 
when  we  are  afcertain*d,  that  fomething  remain- 
ing in  them  fhall  arife,  tho%  perhaps,  with  other 
Additions,  which  God  may  be  pleafed  to  make, 
either  of  borrowed  Matter,  or  of  fome  Parts  of 
Matter  which  have  properly  appertained  to  thefe 
Bodies. 

An  intelligent  Reader  may  plainly  fee,  that  by 
this  manner  of  explaining  the  Refurre£lien>  all  the 
Difficulties  that  arc  raifed  againft  this  DcBrine 
(without  dwelling  any  longer  on  this  Subjett) 
vanifli. 

The  30th  Contemplation  fpeaks  of  divers  Things 
in  Nature,  of  which  we  have  yet  fcarce  any 
Knowledge.  The  Author  (hews,  that  from  thefe 
very  Things,  which  are  unknown  to  us,  we  may 
draw  Arguments  in  favour  of  the  U^fdom  of  G  o  o. 
He  places  the  Motion  cf  th:  Sun,  or  of  the 

E  A  RTH, 
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Earth,  amongft  thofe  Things  that  are  not  yet 
fufficiently  known  to  us.  He  brings  Reafons  and 
Authorities  to  prove,  that  wc  cannot  yet  certain- 
ly determine  my  thing  of  that  Matter:  And  he 
believes,  that  this  is  the  Queftion  which  God 
put  to  Job  —  *  Knoweft  thou  the  Ordinances  of 
Heaven  f  Canft  thou  jet  the  Dominion  thereof  in  the 
Earth  ?  Our   learned  Author  fancies,  that  this 

Speech  is  thus  to  be  conllrued          Knouuefi  thou 

whether  it  be  the  Earth,  or  the  Sun  which  moves, 
or  which  of  the  two  Hands  ft  ill,  or  ought  to  be 
placed  in  the  Number  of  the  Planets  which  move 
themfelves  in  an  Orb  ? 

I  ought  not  to  forget,  before  I  put  a  Period 
to  this  Matter,  that  the  Itiuftrwm  and  Learned 
M  acistratf,  who  is  the  Author  of  this  Book, 
o(  which  I  have  juft  now  given  a  Sketch,  has  been 
pleafed  to  do  me  fo  much  Honour  as  to  anfwer 
fome  fmall  Difficulties,  which  I  had  darted 
again  ft  his  Opinion  (  in  the  Nonvelles  of  March 
and  April,  Pag.  153.)  JTis  in  a  Letter  iafcrib'd 
to  me,  and  infer  ted  in  the  Month  of  June  in  the 
Dutch  Journal^  the  Title  of  which  is  Btekzaely  &c. 
fi*  *7h 

I  cannot  fufficiently  exprefs  how  much  I  am 
obliged  to  him,  by  the  courteous  Manner  in  which 
he  treats  me  :  I  freely  own  that  I  do  not  dc 
ferve  the  Compliments  he  pafles  on  me.  As  for  the 
Main  of  the  Queftion,  fince  we  each  of  us  aim 
at  the  fame  Point,  I  wifli,  with  all  my  Heart, 
that  the  World  may  judge  my  ObjeRimt  ill-ground- 
ed ;  and  that  his  Anfwers  may  prove  moft  evident 
and  convincing. 
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TO  THE 

READER. 

HE  Defign  of  Writing  thefe  Contem- 
plations, is  to  convince  Atheifts  of  the 
Wifdom>  Power  and  Goodnefs  of 
Go  the  Maker  and  Ruler  of  all 
Things  ;  and  Infidels  (  who  indeed  ac- 
knowledge a  God,  but  rejeft  the  Authority  of 
the  Holy  Writings)  that  the  Scriptures  are  of  a 
more  than  Humane  Original ;  and  fo  to  repre- 
Feat  to  both  of  'cm  the  riglx  Ufe  of  the  Contempla- 
tion of  the  World* 

The  Methods  wc  have  made  ufe  of  to  prove 
the  fame,  are  only  taken  from  the  modern  Observa- 
tions, and  probable  Dfcoieries  in  Natural  Phtlofophy, 
without  laying  down  any  bare  Hypothecs,  lince 
in  the  Things  of  natural  Knowledge,  we  have  no 
farther  Foundation  for  Arguments  than  wc  can 
produce  Experiments  :  Upon  which,  you  may 
confult  the  Writings  and  Plans  of  the  Royal  Aca- 
demies and  Societies,  and  of  the  molt  famous  Mathe- 
maticians among  them. 

The  Reafon  why  I  have  not  made  ufe  of  the 
Aletaphyficks,  &c  will  appear  in  the  Preface,  Sett.  %jm 
While  I  was  writing  this,  the  Arch-Bijfap  of 
Cambrays  Book  fell  into  my  Hands  ;  and  while  I 
was  compofing  the  Preface,  I  met  likewife  with 
Mr.  Ray's  Book,  ttanflated  into  French ;  and  was 
Vqu  t  *  more* 


ii  The  AUTHORV 

moreover  inform  Jd  { tho*  I  don't  upderftand  the 
Language  )  that  Mr,Derham  had  publiftied  another 
Book  in  Englijh}  wherein  he  largely  proves  the 
Being  of  a  God  upon  the  fame  Foundation,  It 
was  very  agreeable  to  me,  to  fee  and  obferve, 
that  this  Way  of  Proof,  which  I  have  always 
efteemed  the  itrongeft,  was  likewife  embraced  by 
fuch  Great  Men  ;  in  which,  after  all  that  is  writ 
upon  it,  there  flilt  remains  abundance  of  Matter, 
to  convince  the  unfortunate  Philofophers  of  the 
Perfections  of  their  great  Creator ;  and  there  will 
ft  ill  remain  enough  to  lateft  Pofterity. 

The  Manner  of  proving  tiie  Divinity  of  the  Hofy 
Soipture  from  natural  Phenomena  or  Appearances* 
which  we  here  fet  before  you,  has  not,  that  I 
know,  been  ever  done  before  in  fuch  a  Method. 
I  hope,  however,  that  the  fame  may  be  of  Ufe 
both  to  the  Atheifl  and  Infidel^  becaufe  both  thofe 
are  wont  chiefly  to  exercife  themfelves  in  the 
Study  and  Knowledge  of  Nature. 

The  general  Method  of  convincing  both  of 
*em,  is  more  largely  reprefented  in  the  following 
Preface  ;  Seft.  29,  30  and  31. 

I  write  in  the  Low-Dutch  Tongue,  to  the  End 
that  I  may  be  more  ufefui  to  my  own  Country- 
Men  ;  and  efpecially,  becaufe  that  Tongue  has 
been  often  abufed  in  Publifliing  and  Difperfing 
Atheiftkal  Books. 

The  Order  we  follow,  can  in  fome  Manner  be 
learned  from  the  Heads  or  Contents  of  this  Work; 
tho'  I  have  not  confined  my  felf  very  firifily  to 
that  which  has  been  purfued  by  many  others  upon 
the  fame  Subject 

Thofe  who  will  read  this  Work  as  an  Experi- 
mental Account  of  the  Knowledge  of  Nature,  muil 
not  be  offended  at  what  we  call  the  ConviEliom, 
which  they  frequently  meet  with,  becaufe  our 
Defign  was  not  to  write  a  Body  of  Pfafick  only, 
1  but 
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but  to  bring  the  Erroneous  into  the  right  Way ; 
and  by  turning  their  Thoughts,  atcer  this  manner* 
to  the  Knowledge  of  Nature,  to  lead  them  on  to 
the  true  Notions  of  the  Deity. 

The  able  Mathematicians  may  perhaps  think,  that 
I  ought  to  have  propofed  the  Experimental  Demon* 
ftrations  for  Inftance,  of  the  Power  of  the  Alufcles, 
and  of  the  Hydroflatkal  Laws  in  Fluids,  &c,  in  a 
more  Mathematical  Manner,  or  elfe  barely  to 
have  related  them  without  any  farther  Froofst 
and  fo  to  have  made  the  fame  Conclusions,  with- 
out fo  much  Trouble,  and  fo  many  Figures  ;  but 
they  muft  be  pleafed  to  know,  that  I  have  de- 
duced rhofe  Demonftrations  as  far  as  it  was  pof- 
fible  for  me,  by  Experiments  only,  and  not  as  the 
Mathematicians  are  ufed  to  do  from  Eftablijtid  Laws 
of  Nature,  to  the  End  that  I  might  be  the  better 
underftood  by  fuch  as  know  little  or  nothing  of 
the  Mathematkks*  I  was  indeed  at  firft  of  a  dif- 
ferent Opinion,  and  had  already  prepared  the 
whole  Work  without  any  Figures,  and  without 
Proofs,  the  Grounds  of  which  were  nevcrthelefs 
rery  obvious  to  Mathematicians.  But  forafmuch  as 
a  certain  Learned  Gentleman,  and  after  him  feve- 
ral  others  objefted,  that  if  I  did  proceed  in  fuch 
a  Method,  many  would  think,  that  what  I  fiiould 
advance  in  feme  Cafes,  was  more  incredible  than 
true  ;  and  that  in  fuch  great  Matters  one  ought  to 
bring  at  leaft  as  much  Proof  as  would  be  neceffary 
to  confirm  the  Truth  of  one's  Portions  ;  I  have 
therefore  chofen  to  go  on  in  that  Way  :  This  has 
like  wife  been  the  Reafon  why  this  Work,  which  I 
was  forced  to  enlarge  and  alter  in  every  Part  al- 
moft,  has  feen  the  Light  feveral  Years  later  than 
itoutjht  to  have  done,  efoccially  fince  my  other 
Affairs  have  continually  obftru&ed  the  fame. 

They  who  upon  ?iood  Grounds  do  acknowledge 
a  God,  and  the  Divine  Origin  of  the  Holy  Scri- 

*  a  a  pturesj 
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pturcs,  will  here  find  fufficient  Proofs  of  their 
Confeflion  ;  and  thofe  who  are  weaker,  may  like- 
wife,  I  hope,  be  confirmed  in  thofe  Truths 
agiinft  any  Temptations. 

But  before  I  conclude  this  Addrefs  to  my  Rea- 
der, I  muft  entreat  thofe  unhappy  Pbikfopfjers, 
thofe  wavering  and  doubtful  Perfons,  thofe  Infidels* 
and  much  to  be  lamented  flrong  Minds,  for  whom 
this  Work  is  chiefly  calculated,  that  they  would 
come  prepared  to  confide  r  the  fame,  not  fo  much 
with  an  aecute,  as  with  a  ferious  Judgment,  and 
decent  Rcfpefi  for  fo  momentous  an  Enquiry  ;  and 
not  fo  much  to  obferve  what  Difficulties  may 
occur  in  fome  Particulars,  as  whether  there  is  not 
fomething  in  fuch  a  Number  of  Things  as  may 
ferve  to  convince  them  of  the  Perfettions  of  their 
Maker,  and  of  the  Authority  of  his  Word.  If 
they  proceed  in  the  firfl  Way,  the  ftrongeft  Proofs 
will  be  of  no  Ufe  to  them ;  but  if  they  fall  into 
the  latter,  one  (ingle  Faft  weighed  by  a  Mind  in 
earneft,  and  difpofed  to  leam,  may,  by  God's 
Bldllng,  convince  them  of  their  Errors. 

The  T*hitkal  Way,  which  is  only  made  ufe  of 
here  for  theit  Conviftion,  muft  not  appear  imper- 
feft  to  them,  as  if  it  did  not  fufficiently  confute 
their  Sentiments,  but  let  them  compare  it 
with  their  own  Pofitions,  and  judge  thcmfelves* 
whether  a  Proof  deduced  from  certain  and  aftual 
Experiments,  which  is  the  Cafe  here,  ought  not 
to  be  more  convincing,  than  that  which  is  ground- 
ed upon  naked  Ideas  j  which,  wit  out  any  actual 
Experience  to  fupport  them,  are  h  rbitrarily  ad* 
vanced  for  Notions  of  things  really  exifting,  and 
that  theit  Fhilofophy  is  only  built  upon  this  latter 
Foundation,  they  themfelves  muft  know.  Accord- 
ingly, the  Sophiftical  Arguments  of  thofe  Atheifts, 
and  the  not  only  falfe,  but  horrible  Confequences 
Sowing  from  their  Opinions,  have  been  already 
i  fully 
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fully  cxpofed  by  divers  eminent  Ferfons,  towhofc 
Writings  we  refer  you. 

If  there  fliould  be  any  thing  among  all  thefe 
Contemplations,  in  which,  according  to  the  Opi- 
nion of  the  Reader,  I  may  have  been  miftaken, 
and  have  not  rightly  reprefented  the  Properties  of 
the  Natural  Phmmmena^  let  him  pafs  it  ovcrx 
fince  he  will  not  be  able  to  fay  the  fame  of  all 
the  reft;  and  in  cafe  he  allow  one  tingle  Proof  to 
be  ftrong  enough  among  fo  many  as  are  here 
brought  together,  or  of  thofe  whereof  the  farther 
Cwtemffotion  of  the  JVqtU  may  yet  fuggeft  a  much 
greater  Number  to  him,  that  alone  will  be  power- 
ful enough  to  convince  any  Man  that  argues  ra- 
tionally of  the  Being  of  a  God,  and  of  the  great 
Origin  of  his  Word,  fince  one  Demonft ration 
proves  as  ftrongly  as  feveral,  tho*  more  do 
ftrengthen  the  Conviction. 

Neither  let  the  Quotations  of  Scripture- Texts, 
in  thefe  Difcoutics,  make  you  rejeft  the  whole 
Work  without  reading  it,  as  many  are  ufed  to  do 
when  they  meet  with  them  in  any  Books,  fince 
the  Divinity  thereof  is  not  here  fuppofed  but 
proved  $  and  that  fome  of  them  ferve  to  fliew  the 
Wifdom  and  deep  Knowledge  in  Nature  of  him 
that  infpired  them  ;  and  others,  to  convince  you 
that  no  Man,  tho*  never  fo  underftanding,  nor 
any  Im potior  tho*  ever  fo  cunning,  either  for  Poli- 
tical Reafonsj  or  otherwife,  was  capable  to  pro- 
duce in  thofe  Times  fuch  things  as  we  find  written 
therein,  from  whence  you  may  eafily  conclude 
who  has  been  the  Author  of  them. 

Let  not  the  Atheifts  and  Unbelievers  conceive  a 
Prejudice  againft  this  Work,  fince  they  may  learn 
not  only  from  the  Title,  but  from  thofe  fincere 
A^^urance$we  hereby  give  them,  that  we  did  not 
write  it  out  of  the  leaft  Hate  or  Contempt  of 
them,  but  from  a   hearty   Sorrow  for  their . 

*  3  miferablc 
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miferable  Condition,  and  only  in  order  to  their 

Converfion  ;  for  which  Rcafon,  I  have  commonly 
made  them  themfelves  the  Judges  of  the  molt 
part  of  my  Conclusions  ;  I  therefore  only  in  treat 
them,  that  they  would  pals  their  Judgment  upon 
what  is  here  fubmitted  to  it,  without  that  deplo- 
rable Refolution  taken  up  by  many  of  thofe  who 
call  themfelves  Strong*  Mmds^  or  Free-Thinkers  t  not 
to  acknowledge  the  Being  of  a  God. 

One  of  thefe  Portions  muft  be  irrefragably  true 
(it  being  impoflible  to  lay  down  a  Third )  either 
that,  according  to  their  Opinion,  all  Things  in  the 
World  are  governed  by  Chance,  and  by  nectffary 
Laws,  without  the  Intervention  of  an  Inrelligent 
Being,  and  that  the  Chriflian  Bible  is  compofed  by 
Cheats  and  Impofiorsf  who  had  no  other  View  but 
their  own  Advantage  ;  or  elfe,  that  the  Holy  Scri- 
ptures are  given  by  a  God  that  Governs  the  World, 
and  who  will  require  an  Account  from  thofe 
Creatures  whom  he  has  endued  with  Reafon,  how 
they  have  ufed  the  fame.  Let  them  therefore  con- 
fider  how  much  it  imports  them  not  to  be  mifiaken  in 
thofe  things*  whereon  their  eternal  Welfare  or  M/fery 
depends ;  and  let  them  judge  whether  it  he  not  at  leafl 
as  true,  that  they  and  the  World  are  made  ky  a  wife 
Gody  as  that  a  Cluk,  or  any  other  ingenious  Piece  of 
fflorkmanjbip,  does  prove  the  Skill  of  the  Maker.  Upon 
all  which,  if  they  ferioufly  contemplate,  they  will 
tremble  at  their  own  Notions  j  and  fince  it  is  a 
Matter  of  Faft,  and  not  a  meet  Speculation  that 
is  in  queftioi,  and  ought  to  be  examined,  whe- 
ther it  be  not  neceffary  to  enquire  into  the  Things 
themfelves,  without  relying  upon  naked  and  Athe- 
iftical  Notions  ;  3tis  for  this  End  thefe  Contem- 
plation* are  written.  May  the  Almighty  Gods 
who  alone  can  over-rule  our  Minds  and  Thoughts, 
enforce  thefe  and  orher  Proofs,  in  which  the 
whole  World  abounds  I 

T  H  E 
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OECTION  I.  The  true  Difference  between  Atheifls^ 
andthfe  that  fear  GOD. 

T  isliardly  credible,  that  there  were 
ever  any  Men,  who  had  not  quite 
loft  their  Underltanding,  fo  foolifli 
and  unreafonable  as  to  deny  an  Eter- 
nal and  Self-exijlent  Being,  and  to  main- 
tain that  there  has  been  a  perfeft  State  of  Inanity 
or  NotbiiignefS)  in  which  there  were  neither  Crea- 
tor nor  Creatures ;  for  even  the  moft  Famous  among 
the  Ancients,  and  Spinofa  himfelf  among  the 
Moderns,  tho*  they  may  juflly  be  rank'd  with 
the  Atheiftsy  have  yet  acknowledged  an  Etemaf 
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The  great  Difference  therefore  between  Atheifts$ 
and  thofe  who  confefs  and  fear  a  God,  is  not  whe- 
ther there  be  fuch  a  Being,  which  from  all  Eter- 
nity has  fubfifted  by  himfelf  ( for  that  is  owned 
by  them  all,  at  leaft  by  all  that  I  have  ever  heard 
of)  but  whether  this  Eternal  Being  is  alfo  IVife, 
Powerful,  and  Merciful ;  and  whether  he  has  made 
all  things  according  to  his  own  Pleafure>  for  cer- 
tain Ends  and  Purpofes,  and  does  continually  di- 
reft  and  govern  the  fame- 
It  is  true  indeed,  that  thofe  miferahle Wretches 
find  themfelves    obliged,    in   fome  Manner, 
to  confefs  his  Power>  we^e  it  only  from  their 
daily  Obferving,  with  their  own  Eyes,  what 
great  Bodies  are  moved  in  the  Heavens  with  an 
unfpeakable  Swifrnefs;  and  perhaps  alfo,  they 
might  own  his  Go&dnejs  and  Mercy,  if  we  allow 
them  to  explain  it  in  their  own  Senfe,  and  to 
afcribe  the  Goodnefs  of  this  Being  only  to  the 
happy  Qualities  of  Things ,  making  ufe  therein 
of  their  own  Underftanding,  by  which  they  think 
they  are  able  to  convert  mofl  Things  that  occur  to 
them  in  the  World  to  their  own  Advantage,  and 
to  render  them  fubfervient  to  their  own  Necef- 
fities  and  Pleafurcs :  But  with  great  Difficulty 
will  they  allow,  upon  their  Principles,  that  this 
Eternal  Being  is  Wife,  and  orders  all  Things  ac- 
cording to  his  own  good  Pleafure;  beeaufe  fuch  a 
Conceflion  would  be  entirely  inconfifient  and  con- 
tradictory, as  well  to  a  mter  Chance,  as  to  all  the 
tmkmvM  Laics  of  Nature  or  Necejjit)  :   This  is 
alfo  the  only  Foundation  of  their  continual  Un- 
cafinefs  and  Terror ;  fince  if  this  Being  is  Urfe% 
and  knows  that  they  endeavour  btafphemoufly  to 
rob  him  of  his  Attributes  and  Perfections,  they 
may  eafily  conclude  wh^t  will  be  their  Reward 
hereafter. 


That 
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That  this  was  likcwife  the  old  Queftion  in  far- 
met  Ages,  may  be  inferr'd  from  the  Writings  of 
Cimo  about  it ;  where  the  Difputations  of  the 
Philofophers,  by  him  introduce,  do  riot  fo  much 
turn  upon  the  Exi/ience  of  a  God  (meaning  thereby 
fpch  an  Eternal  Being)  as  concerning  the  Nature 
of  the  Gods.    It  may  therefore  feem  ftrange,  per* 
haps,  co  thofe  who  from  their  Youth  upwards 
have  been  fo  happy  as  always  to  acknowledge 
and  reverence  God,  for  their  Almighty  Lord, 
Maker,  and  Supporter,  out  of  a  Conviction  of 
his  adorable  Perfections,  to  hear  that  there  can 
be  found  a  Set  of  Men,  who  owning  an  Eternal 
Being,  or  the  Exiflence  of  a  God,  do  ne  vert  he- 
lefs  confider  him  as  deprived  or  diverted  of  the 
above-mentionM  Attributes :  And  yet  that  both 
the  former  and  latter  Times  have  fwarmed  with 
fiich  deplorable  Genius's,  is  too  well  known  to  fill 
this  Book  with  the  Relations  of  them.    We  ftiall 
therefore  fatisfy  our  felves  with  acquainting  the 
Reader,  that  the  following  Contemplations  are  cx- 
prefly  calculated  to  bring  thefe  unfortunate  Men, 
if  it  be  poffible,  to  better  Thoughts, 

Sect,  II.  In  order  to  bring  Atheifts  to  Reafon>  it  is 
necejfary  to  inquiry  into  the  Caufes  and  Remedies  of 
AtJmfm, 

That  we  may  therefore  take  the  true  Me- 
thods to  arrive  at  this  great  End,  it  feems  necef- 
fary  in  the  firft  Place,  ferioufly  to  enquire  what 
are  the  real  Caufes  that  many  fall  into  fuch  de- 
plorable and  irregular  Opinions  concerning  this 
Tremendous  and  Eternal  Being  ;  and  when  wc 
have  come  at  the  Knowledge  thereof,  to  find 
proper  Remedies  to  prevent  the  fame. 

But  the  {leader  is  defired  to  take  Notice,  that 
we  do  not  intend  to  treat  of  this  Matter  in  its 

ucmoft 
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titmoft  Extent  $  we  fhall  fatisfy  our  felvcs  only 
to  colled  fuch  of  the  Caufes  of  Modern  Atkeifm, 
which  we  have  experimentally  obferved  to  pre- 
vail over  the  Minds  of  thefe  ungodly  Difpu- 
tersf  and  from  thence  fuggeft  fuch  Means,  as  the 
fame  Experience  has  taught  us  ro  apply  witli 
good  Succefs  againft  this  lamented  EviL 

Sect,  III.  The  Firjl  Caufe  is  Inordinate  Self- 
Love. 

The  firft  Caufe  therefore,  and  which  moftly 
prevails  in  the  Nature  of  Men,  is  ufually  the 
Pafjion  of  a  too  exten/tve  and  inordinate  Self-Love* 

From  hence  only  it  is,  that  Men  defire  to  gra- 
tify their  Inclinations,  and  to  be  in  Subjeftion  to 
ao  body ;  and  if  they  cannot  be  exempted  alto-- 
gether  from  the  latter,  they  wou'd  have  it  be  no 
other  kind  of  Subjeaion,  than  what  is  agreeable 
to  their  Carnal  Appetites.  Wherefore,  hearing 
that  there  is  a  God,  and  that  he  is  Juft  and  Holy, 
and  will  be  obeyed  by  them  in  all  Things,  and 
will  certainly  punifli  thofe  his  Creatures  that  re- 
fufe  to  acknowledge  his  Power,  they  eameftly 
wife  to  be  entirely  freed  from  it* 

This  induces  thefn  to  turn  a  deaf  Ear  to- 
wards all  the  Conviftions  of  fuch  a  Being;  and 
forafmuch  as  their  Confciences,  in  fpight  of  all 
their  Endeavours,  will  not  fuffer  them  to  be  eafy, 
they  are  continually  feeking  out  for  Arguments, 
whereby  they  may  perfwade  themfelves  of  the 
contrary ;  and  fo  ft  i  fie  the  dreadful  Rettiorfes  of 
fuch  their  refitting  Confciences.  For  thefe  Rea- 
fons  did  the  blind  Heathens  aferibe  to  their  Gods, 
Pafjtens  and  Inclinations  like  thofe  which  they  felt 
in  themfelves ;  pretending,  that  thofe  Gods  de- 
lighted in  Drunkemiefs,  Fmnicationy  Adultery and 
other  irregular  Affe£tio:is. 

To 
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To  look  for  no  farther  Proof  of  what  has  been 
advanced,  let  every  Man  who  has  been  fo  unhap- 
py as  to  hunt  for  Arguments  to  darken  and  blot 
out  of  his  Mind  the  Knowledge  of  the  Per- 
fections of  his  Creator,  retire  into  himfelf,  and 
examine,  whether  if  that,  which  is  received  by 
Chriftians  for  the  Word  of  God,  and  in  which 
his  Will  is  contained,  ffaould  allow  him  to  aban- 
don himfelf  to  all  his  Inclinations  in  this  Life, 
and  fiioutd  promife  him  the  Enjoyment  of  the 
like  Pleafures  through  all  Eternity,  he  would  not 
endeavour  with  as  much  Zeal  and  Diligence  to 
find  out  Reafons  whereby  to  convince  himfelf, 
and'  every  Man  befides,  that  there  is  a  GW,  and 
that  the  BMe  is  his  revealed  Word,  as  he  now 
Attempts  to  make  himfelf,  and  others  believe  that 
the  fame  is  falfe-  There  is,  however,  an  innate 
Defire  in  every  Man  to  become  happy ;  Does  he 
expeft  to  find  this  in  the  Knowledge  of  a  God  ? 
then  will  he  extend  his  Defires  that  way  :  But 
perceiving,  that  by  the  Acknowledgment  of  a 
Supreme  Holy  Being,  he  would  confequently  be 
obliged  to  renounce  his  Sinful  Pleafures,  he  will 
wifr  that  there  was  no  fuch  thing  as  fuch  a  God ; 
tho3  he  dares  not  own  the  fame,  leaft  he  fhduld 
be  found  out  by  others  for  what  he  really  is, 
amiferabIe^Ae//f. 

I  appeal  for  the  Truth  of  what  I  have  here 
faidT  to  thofe  Men  who  have  ever  lived  in  thefe 
fad  Doubts  and  Uncertainties,  and  in  the  mean 
time  followed  their  Pa fifiofis  as  far  as  they  could, 
without  incurring  the  Punifhtnent  of  the  Tem- 
poral Magiftrate,  and  without  Prejudice  of  their 
good  Name  or  Eft  ate,  but  have  at  laft  attained 
to  a  better  Mind.  It  is  not  neceflary  to  produce 
Examples  of  thofe  s  who  after  their  Converfion 
have  openly  avow'd  the  fame,  tho*  I  could  eafity 
do  it. 

Sec  t. 
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Sect.  IV,  7%e  Means  u  prevent  this  inordinate 
Self-Love, 

Now  fince  this  whole  Miftake  is  nothing  elfe 
but  a  Paflion  that  hurries  them  away  without  the 
leaft  Foundation  or  Shadow  of  Reafon,  many  of 
this  kind  of  Atheifts  are  reduced  to  the  right 
Way,  when  God  (who  in  all  thefe  Cafes  mull  be 
acknowledged  to  be  the  firft  Caufe)  {hall  pleafe 
to  fanftify  the  Means  that  are  ufed  thereto ; 
which,  befides  the  increafe  of  Years,  that  often 
calms  the  impetuous  Paffions  of  Youth,  do  like- 
wife  foraetimes  con  till  herein,  to  wit,  that  they 
be  brought  to  a  right  and  fetious  Contideration  of 
the  Wtfdom^  Power,  and  Goodnefs  of  God>  which 
undeniably  manifeft  themfelves  in  the  Contempla- 
tion of  the  Worldy  and  the  Government  of  all 
Things  in  a  multifarious  Manner,  to  fuch  as  are 
not  refolved  to  remain  wilfully  Blind  ;  efpecially, 
if  the  corrupt  State  of  themfdves,  and  of  all 
Mankind,  and  the  Vanity  of  thofe  Things  up- 
on which  they  bellow  the  Name  of  Pleafure, 
be  fct  before  them  in  a  proper  Light ;  and  efpe- 
dally  that  unhappy  Condition  in  which  ail  Men 
would  find  themfelves,  if,  according  to  their  own 
Opinion,  the  World  were  governed  either  by  meer 
Chance,  or  by  the  Laws  of  blind  Fatality,  Fi- 
nally, how  dreadful  would  it  be  for  them  in  cafe 
their  deplorable  Notions  (  for  I  cannot  beftow  a 
better  Term  upon  them,  fince  no  body  can 
prove  them )  fliould  be  entirely  falfe.  By  which 
Confiderations,  a  lower  Value  for  prefent,  and 
a  greater  Concern  for  future  Things,  would  be 
produced  in  their  Minds ;  which  being  oppofed 
to  their  former  Paffions,  might  contribute  to  ex- 
tin^uifh  th?  fame,  and  awaken  in  them  fuch  fe^ 
rious  Thoughts,  as  fometimes  are  alone  fufficien^ 
to  make  them  change  their  Opinions,  Sect, 
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Sect*  V.  7%e  Second  Caufe  is  Inordinate  Ambition. 

The  fecond  Caufe  of  Atheifm  is  another  Paf* 
fion,  confilhng  m  an  irregular  Ambition,  which  drifts 
from  the  fame  Source  of  Self-love3  by  'which  fomey 
having  once  abandoned  themfehes  to  the  Dejence  of  fitch 
unfortunate  Sentiment* ,  fancy  that  thty  ought  therefore 
to  pafs  utth  other  Men  for  Perfons  wtfer,  and  of 
greater  Underfimidings  ;  and  fo  they  beftow  upon 
each  other  the  Appellation  of  Efprits  Forts ,  that 
is  to  fay  Strong-Minds,  or  Free-Thmkers,  being,  as 
it  were,  defirous  to  fbew  thereby,  that  they 
are  fuch  flout  and  contagious  Men*  as  are  not 
to  be  terrified  with  vain  Fears  or  Bugbears 
(  as  they  term  it  )  like  the  Vulgar  and  Childiih 
People, 

This  is  one  of  the  higheft  Steps  to  which 
Athetfm  can  attain,  and  indeed  it  cannot  well  climb 
higher  >t  becaufe,  when  it  is  once  arrived  to  that 
pafs,  it  does  not  only  flight  all  Convi&ions,  but 
fo  long  as  this  Paffion  and  inordinate  Ambition 
continues,  compels  Men  neccflarily  to  rejeft 
them,  and  confequently  to  remain  altogether  in- 
curable, For  whereas  the  firft  fort  of  Atheifm, 
which  is  only  founded  upon  the  Enjoyment  of 
Fleafures,  may  be  filently  oppofed  and  conquered 
as  foon  as  any  contrary  Argument  begin  to  make 
an  Impreffion,  this  lait  has  moreover  this  Ob- 
ftacle  and  Hinderance  in  the  removing  it,  that 
thofe  who  have  once  maintained  it,  altho*  they 
fliould  change  their  Mind,  are  afraid  of  Jofing 
their  imaginary  Efteem,  and  the  Honour  of  a  Su- 
perior Wifdom  and  Knowledge,  and  of  being 
hence-forwards  accounted  by  thofe  that  know 
them,  not  only  Cowardly  and  Unconftant,  but 
likewife  Men  of  miftaken  Judgments :  It  being 
commonly  the  way  of  thsfe  conceited  Strong- 
Minds, 


Xiv         The  PREFACE. 

minds,  or  Free-Thinkers,  to  (peak  con  temp  tuoufly 
of  all  that  fee  their  own  Errors,  and  have  Virtu* 
enough  to  forfake  them.  Now  how  powerful  the 
Feat:  of  Contempt  is  over  fome  Men  who  have 
a  great  Conceit  of  the  mi  elves,  we  are  taught  by 
daily  Experience  in  many  Cafes;  info  much,  that 
this  unhappy  fort  of  Creatures  have  been  often 
obferved  to  break  forth  into  dreadful  Blafphemies* 
only  to  give  a  Proof  of  their  greater  Knowledge 
and  Penetration,  and  to  avoid  the  Sufpicion  of 
fpeaking  again  It  their  Consciences,  and  of  disena- 
bling their  juft  Fears. 

Sect.  VI.   The  Remedy  againft  this  Evil* 

I  Have  feldom  feen  any  Humane  Means 
made  ufe  of  with  EfFeft  againft  thofe  who  will 
not  be  convinced  ;  iincc  this  kind  of  Atheifm  is 
attended  ;  for  the  moil  part,  with  great  Igno- 
rance ;  and  that  thofe  miferable  Wretches  who 
are  tainted  with  it,  can  be  feldom  brought  to 
liften  carefully  to  the  Arguments  objected  againft 
them ;  being  acccuftomed  to  anfwer  the  beft  and 
ftrongeft  Proofs  with  Contempt  and  a  fcornful 
Smile,  not  judging  them  worthy  of  a  better  Re^ 
turn  from  their  fuperior  Underftandings.  Yea, 
whatever  may  be  the  Occafion  of  fuch  an  ex- 
ceflive  hardnefs  and  ftifnefs  of  Heart,  k  is  vifiblc 
that  they  lie  under  a  dreadful  Judgment  of  that 
GOD,  whom  they  have  fo  unrighteoufly  blaf- 
phemed,  and  fo  far  as  one  may  guefs  from  Cir* 
cumftances,  do  often  continue  fo  to  the  End,  un- 
lefs  the  fame  merciful  G on  be  pleafed  to  take 
Pity  on  them,  and  make  them  unconceivable  Mi" 
racles  of  his  Grace. 

Among  fuch,  I  knew  one,  who  having  been 
advifed  by  &  Friend  (for  he  was  deaf  to  all 
other  kind  of  Proofs)  fetioufly  to  confider  him- 
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felf,  his  Sou!,  and  Body,  and  all  that  hap- 
pened in  the  World  round  about  him,  began 
to  perceive,  that  it  was  hardly  to  be  believed, 
that  he  himfelf,  and  all  befides  him,  could  be 
made  and  governed  by  any  thing  but  a  Being  en- 
dowed with  great  Wifdom  :  So  that  a  little  while 
before  he  died,  he  heartily  thanked  his  Friend  for 
the  Counfel  he  had  given  him,  and  detefting  his 
former  wicked  Thoughts  with  a  Flood  of  Tears, 
he  continued  to  his  Death  to  beg  Forgiveneft  of 
that  God,  whom  all  his  Life-time  he  had  refu* 
fed  to  acknowledge,  praifing,  with  his  laft  Breath, 
the  unexprefltbie  great  Mercy  of  his  Divine  Ma- 
jefty,  who  had  vouchfafed  to  look  upon  fuch  an 
abominable  Creature,  that  had  deferved  nothing 
but  his  Wrath  and  Vengeance,  with  the  Eyes  of 
Mercy-  I  have  known  others  of  this  kind,  fome 
of  whom  have  in  a  harden'd  Manner  drowned 
themfclves ;  others,  that  have  taken  Poifon,  and 
the  reft  ended  their  Lives  in  the  utmoft  Dcfpair 
upon  their  Sick-Beds. 

Sect,  VIL  Concerning  the  Death  of  Spinofa. 

Upon  this  Occafion  of  mentioning  the  mife- 
rable  Deaths  of  feveral  Atheifts,  1  cannot  forbear 
to  take  Notice  of  what  has  been  related,  and 
with  great  Truth,  as  far  as  I  could  difcovcr, 
touching  thar  of  Spine/a  ;  that  he  ended  his  Life 
in  Solitude  and  great  Tranquility,  without  mani- 
fefting  any  external  Signs  of  Uneafinefs*  This,  I 
know,  feem'd  ft  range  to  fome  Weak,  but  Pious 
Men,  who  had  either  feen  or  heard  of  very 
different  and  mod  dreadful  Judgments  of  God 
again  ft  fome  that  had  thus  denied  him;  and,  fe* 
condly,  that  the  Followers  of  this  fame  Spinoff 
took  an  occafion  from  thence  to  think,  that  the 
Opinions  of  their  Mafter  were  not  fo  unjuftifi- 

ablc« 
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able.  But  for  the  Satisfaction  of  the  former, 
they  ought  to  be  told,  that  God  working  with 
Freedom,  ctaes  not  always  pmiiOi  Sins  fo  vifibly 
in  this  Life ;  and  as  tor  the  latter,  if  they  have 
been  converfant  in  the  Writings  of  that  Athei(lf 
they  may  obferve  from  thence,  that  Spimfa  is  not 
fo  much  to  be  looked  upon  for  a  learned  Difpu- 
rant,  as  for  fuch  a  fort  of  an  Athe/ft,  who  with 
or  without  Convi&ion,  was  refolved  limply  to 
adhere  to  his  wicked  Opinions;  becaufe,  as  he 
thought,  they  would  make  him  pafs  his  Life  more 
agreeably. 

I  would  not  have  it  thought,  that  I  fay  this  of 
him  out  of  Prejudice,  but  refer  to  his  own  Words, 
in  his  34th  Letter  to  the  Heer  *van  Blyenbergh ; 
where  he  fays,  firft,  that  he  does  not  underftand 
the  Holy  Scriptures,  and  entirely  acquiefces  in  the 
Suggeftions  of  his  own  Underftanding  ;  and  then 
(inftead  of  proving  the  Certainty  thereof,  which 
would  have  become  a  true  Philofopher  to  have 
done  upon  fuch  an  occafion)  he  proceeds  thus,  in 
a  very  unworthy  Manner,  to  fpeak  to  fome  Body 
that  is  feeking  after  Truth  :  And  ahho  what  I  have 
already  advanced  concerning  the  natural  Vnderfianding, 
Jhould  appear  to  be  falfe ;  yet  I  am  happy,  whs/Jl  J  en- 
joy my  Opinion,  and  pafs  my  Life  eafily,  merrily,  and 
phafantly,  without  Tears  and  Sighs,  &C.  Now  let 
wife  Men  judge,  whether  thefe  Words  fliew  a 
Philofopher  feeking  after  Truth,  or  an  obftinatc 
Athetfl  that  will  qoc  be  convinced,  leaft  it  fhould 
fpoil  his  Mirth :  It  cannot  therefore  be  denied, 
that  God  may  fuffer  a  ftubborn  Blafphemer  to 
fall  away  fo  far,  that  by  perfilling  a  long  time  in 
his  Errors,  he  becomes  at  laft  entirely  blind,  and 
fo  remains,  till  the  impending  Wrath  of  God 
fliall  open  his  Eyes. 

It  is,  moreover,  very  certain,  that  to  the  end 
he  might  not  be  difturbed  (I  mean  Spimfa)  he 

would 
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would  not  admit  of  any  Difcourfe,  whilft  he  lay 
upon  his  Sick  and  Death-bed,  with  any  Body 
about  the  State  of  Men  after  this  Life,  and  the 
Certainty  or  Uuncertainty  of  his  own  Opinions ; 
which  alio  does  not  look  like  the  real  Conviction* 
of  a  true  Philofopher :  For  tho*  his  Judgment 
might  be  fo  weakened  by  the  Violence  of  his 
Sicknefs,  that  he  could  not  well  weigh  not  an- 
fwer  the  Reafons  and  Objections  that  might  be 
brought  againft  him  to  his  own  Satisfaftion ;  it 
was  neverthelefs  true,  upon  his  Principles,  that  he 
would  not  therefore  be  the  more  unhappy  after 
his  Death  ;  but  only  that  he  could  not  have  flat- 
ter'd  and  delighted  himfelf  with  the  Honour 
of  paffing  for  a  greater  Free-thmhr  than  other 
Men* 

Laftly,  I  may  here  add,  that  one  of  his  mofl 
particular  Friends  and  Difciples  (  well  known  to 
me  in  my  Youth  )  who  always  adher'd  to  his 
Opinions,  and  maintain'd  them,  when  he  durft, 
with  great  Accutenefs,  being  a  Man  of  very 
good  Parts,  lying  upon  his  Sick-bed,  and  remain- 
ing there  in  a  long  Silence  anc^Indolence,  in  Imi- 
tation of  his  Mafter,  did  at  laft  burft  out  in 
thefe  dreadful  ExpreiTIons,  Tlxit  he  mu)  klievrd  all 
that  he  had  formerly  denied,  but  that  it  was  too  late 
for  htm  to  hope  for  Mercy.  This  was  related  to 
me,  concerning  the  dreadful  End  of  this  Man, 
with  all  its  Circumftances,  by  a  certain  learned 
Gentleman,  who  knew  that  I  having  been  ac- 
quainted a  great  many  Years  with  the  Opinions 
of  that  unfortunate  Creature,  and  hearing  of  his 
Death,  fliould  be  defirous  to  be  informed  of  the 
Circumftances  thereof. 

Now  whether  the  Followers  of  Spinoff  after 
having  well  confider'd  all  that  has  been  faid  con- 
cerning the  laft  End  of  their  Matter,  have  any 
Grounds  foe  their  Indolence  and  Indifterency,  I 
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leave  it  to  thcmfelves  to  confide t ;  provided  they 
will  do  it  without  Pafllon  and  Partiality. 

Sect.  VIII.  The  third  Cauft  is  Ignorance. 

A  Third  Caufe  of  the fc  deplorable  Opinions 
fcems  to  be  ,  m  fome  Men,  a  dvmright  Ignorance* 
Accordingly  I  have  met  with  fome,  who  having 
never  exercifed  their  Undcrftandings  in  examin- 
ing Matters,  have  blindly  followed  their  Incli- 
nations in  all  things,  ib  far  as  their  Opportuni- 
ties, which  were  few  enough,  would  give  them 
leave  ;  and  who  being  asked,  what  they  thought 
of  the  Worlds  and  of  its  Beginning  ?  openly  de- 
nied that  a  God  had  made  it. 

I  knew  one  of  this  fort,  who,  after  having 
abandoned  himfelf  to  Drunkennefs  for  many 
Years,  and  pafied  his  ignorant  and  bnitilh  Life 
in  thefe  deftru&ive  Notions,  died  in  the  fame ; 
at  leaft  it  appeared  fo  to  them  that  attended  him 
during  his  lafi;  Illncfs,  and  that  related  it  to  me, 

I  met  alfo  with  another  that  might  juflly  be 
ranked  among  the  Number  of  thefe  ignorant  Pcr- 
fons,  who  tho*  he  was  outwardly  a  regular  and 
fofaer  Perfon,  yet  when  he  was  in  the  Company 
of  thofe  that  were  not  very  averfe  to  his  Opi- 
nions, did  not  fcruple  to  fpeak  out  plainly,  and 
to  affirm,  that  every  thing  was  Jrom  Nature  (this 
was  his  Exprefllon )  fa  as  it  is ;  And  when  he  was 
prcfled  more  clofely  to  explain  himfelf,  alledged 
no  other  Reafon,  than  that  it  appeared  fo  to  him, 
and  that  he  could  not  conceive  it  otherwife ;  affect- 
ing, at  the  fame  time,  under  this  Darknefs  and  Ig- 
norance a  certain  Haughtincfs,  as  if  his  Under- 
Handing  was  much  fuperior  to  that  of  others. 


Sect* 


The  PREFACE.  x:x 

Sect.  IX*  Meam  to  prevent  this  Evil. 

No for  the  Converfion  of  this  Sort  of 
Atheifls,  fince  die  beft  Abtaphyfical  Arguments 
make  no  Impreflion  on  them,  korafmuch  as  they 
do  not  conceive  them,  nor  will  give  thcjnfelves 
the  Trouble  to  liudy  them,  nothing  feems  to  me 
more  ufeful  than  to  fet  before  them  fuch  Proofs  as 
are  only  founded  in  thofe  common  Experiments, 
obvious  to  every  Man's  Sight  ;  and  I  know  that 
one  of  this  laft  Sort,  who  could  not  eafily  be  in- 
duced to  difcover  any  Weaknefs  or  Doubts  in  his 
Opinions,  was  thereby  obliged  to  acknowledgCi 
that  fuch  Proofs  made  him  a  little  uneafie. 

Sect.  X.  The  fourth  Cnufe  is  too  great  a  Conceit  of 
ones  own  tf/ifdom. 

The  Fourth  Can fe  of  Atheifm,  as  far  as  my 
Obfervations  and  Experience  reach,  proceeds 
from  a  too  great  Conceit  of  our  own  Wtfdom^  and 
from  an  implicit  admitting  that  to  be  Truths  'which  we 
are  wont  to  deduce  from  our  own  Ideas  or  Notions* 
And  fome  Men  are  apt  to  advance  fuch  their  No- 
tions with  great  Arrogancy,  as  well  concerning 
the  Divine  Attributes  and  Properties,  as  about 
the  fmalleft  Appearances  in  the  Creatures  :  In 
ihort,  they  except  nothing*  and  pretend  to  reduce 
every  thing  to  an  infallible  Rule  of  Poffibility 
and  Impoffibility,  Truth  and  falftiood,  Good  and 
Evil 

This  is  the  moft  dangerous  Kind  of  all ;  Firfly  Be- 
caufe  they  d^ny  every  thing  that  they  do  not  con- 
ceive ;  and  therefore  all  Divine  Revelation  (whicl* 
is  above  their  Underftanding)  is  not  only  rejefted 
by  them,  but  ridiculM  alfo.  Secondly,  Becaufe 
they  have  the  gteateft  Opportunity  tti  fupport 
*  b  i  thei* 
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3.  The  fecond  Kind  of  Objeft  occurs  in  Aftronomy, 
Qpttcbj  &c>  where  things  are  confidered3which,  be- 
iides  our  Ideas  of  them,  have  a  real  Exigence  in 
themfelves. 

4.  The  Foundation  of  the  Firft,  belides  Axioms, 
are  Definitions,  in  which  they  defcribe  their  Idea?, 
without  trouoling  themfelves  whether  there  is  any 
thing  really  exilting  that  agrees  therewith  :  In- 
ftances  of  which  we  have  juft  now  given  :  Ac- 
cordingly it  is  with  them  a  Truth,  that  the  three 
Angles  of  a  Triangle,  are  equal  to  tvo  Right  onay  and 
wou\d  Itill  be  fo,  altho'  every  Thing  m  the  World 
were  circular,  and  that  there  were  not  really  fi;ch 
a  Thing  as  a  Triangle. 

5.  The  other  way  is  founded  upon  Experi- 
ments and  Difcoveries,  which  either  they  them- 
felves, or  other  creditable  Perfons  make,  of  Things 
which  are  out  of  their  Ideas,  and  fomething  more 
than  meer  Conceptions.  Thus  a  good  Aftronomer 
lays  down  for  the  Foundation  of  his  Science,  that 
which  he ,  or  thofe  whom  he  can  believe,  have 
experimentally  difcover'd,  namely,  that  there  is 
really  fuch  a  Thing  as  a  Globe  of  the  Earthy  a  Sun, 
a  vifible  Moony  five  Ffanets,  fome  of  which  have 
their  Satellite  sy  or  Bodies  circulating  about  them, 
and  a  great  Number  of  fix'd  Stars ;  but  does  by 
no  means  extend  his  Imagination  or  Fancy  to  the 
Suppofition  of  other  Worlds,  and  other  forts  of 
Bodies  ;  as  for  Inftance,  that  there  are  ten  Suns, 
a  hundred  Moons,  a  thoufand  Planets,  and  a  very 
few  fixed  Stars  ;  of  which  imaginary  Worlds,  he 
might  neverthelefs  brins  a  great  many  Proofs, 
which  according  to  the  firft  Way  of  arguing,  we 
may  allow  to  be  Mathematical  enough,  but  when 
adapted  to  the  Thirgs  themfelves  would  appear 
to  be  entirely  fa! fe. 

tf.  Now  thofe  that  have  read  and  underftood 
are  fenflble  that  he  only  lays  down  his 
•  -    ■  own 
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own  Ideas  and  Notions  for  the  Foundation  of 
every  thing,  which  therefore  needs  not  to  be  far- 
ther proved  here :  From  whence  it  may  appear  to 
every  one,  that  he  applies  this  manner  of  dif- 
covering  Truths  prepofteroufly  to  Things  really 
exifting,  of  which  true  Mathematicians  never  make 
ufe,  but  only  about  their  own  Ideas  ;  wherefore 
the  whole  Series  of  fo  many  Hypothefes  and 
pretended  Demonlt rations  in  Spinqfa's  Book  (tho* 
he  ihould  argue  rightly  upon  thofe  Principles,  of 
which,  however,  the  contrary  may  be  proved  in 
many  Cafes)  do  reprefent  nothing  elfe  to  us  than 
only  the  Properties  of  thofe  Imaginations  or  Con- 
ceptions, which  that  unhappy  Author  had  formed 
in  himfelf ;  nor  can  any  Man  thereby  conclude 
any  thing  more  from  the  Things  themfelves,  than 
an  Aftronomer  can  do,  who  advances  his  own 
Notions  for  the  true  Structure  of  the  Heavens. 

7.  So  that  from  this  Miftake  alone  the  Weaknefs 
of  all  Spiwfa's  Arguments  appear  at  one  View  , 
and  how  little  his  Way  of  Demonftrating  agrees 
with  that  of  true  Mathematicians. 

Sect.  XII.  l%e  Remedies  agawfi  this  Fourth  Caufe. 

But  to  return  from  this  Digreffion  :  Since  thefe 
unhappy  Philofoohers  afcribe  fo  much  to  their 
own  Underftanding,  and  do  exert  their  whole 
Strength  to  oppofe  the  Weight  of  all  Metaphyseal 
Arguments,  tho*  they  are  fupported  by  ftrong  Rea- 
fons,  the  only  Way  that  I  have  ever  feen  ufed 
with  Succefs  to  overthrow  their  proud  Fancies, 
that  they  can  conceive  every  Thing,  and  to  jfhew 
them  the  Narrownefs  of  their  Underftandings 
(which  is  particularly  neceiTary  to  their  Conver- 
fion)  is  this  ;  let  them  be  brought  into  a  Chymkal 
Laboratory,  or  other  Places  where  People  are  wont 
to  make  Phyficai  Experiments,  fuch  as  are  not 
*  b  4  com- 
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commonly  known  to  every  Body,  and  let  them  be 
asked  what  will  be  the  Refult  of  fuch,  or  fuch 
an  Operation,  purfuant  to  their  own  Notions  and 
Conceptions  ?  In  which,  if  they  miftake,  and 
Things  appear  quite  contrary  to  what  chey  ex- 
pe&ed,  they  can  have  no  Subterfuge  or  Evafion, 
but  will  be  compelled  to  acknowledge,  that  their 
Underftandings  have  been  very  little  converfant 
upon  Obj efts  really  exifting  s  And  in  cafe  they 
themfelves  are  verfed  in  natural  Experiments,  let 
them  be  deftrcd  to  contemplate,  without  Preju- 
dice, the  Manner  how  every  thing  they  fee  comes 
to  pafs,  and  to  think  whether  the  Power  and  Wif- 
dom  of  the  Great  Creator  and  Ruler  of  all  Things, 
does  not  appear  as  inconteftably  in  them,  as  the 
Judgment  and  Skill  of  any  Artificer  in  the  Ma- 
chines that  he  has  invented. 

Sect.  XIIL  The  firft  Steps  to  Atheifm  are  Prejudices. 

Besides  the  above-mention \d  four  Caufes, 
there  do  occur  to  me  other  Steps  or  Inducements 
to  Atheifm ;  which  tho3  they  cannot  properly  be 
efteema  Caufts>  as  the  former,  yet  they  are  ufed 
by  many  as  Steps  towards  it  5  and  tho'  they  do 
not  always  bring  Men  to  deny,  yet  they  do  at 
leaft  tempt  them  to  doubt  of  the  higheft  Truths. 

The  firft  Sort  of  thefe  are  our  Prejudices,  fome 
of  which  we  bring  into  the  World  along  with  us, 
as  others  proceed  from  the  Slavifhncfs  of  our  Ex- 
ternal Senfes.  Thus  Men  fancy,  for  Inftancc, 
that  the  Sun  is  no  bigger  than  a  Trencher,  or 
little  Difb,  and  that  its  Diftance  from  us  is  very 
{mall :  In  the  fame  Manner  the  Planets  appear  to 
us  as  little  contemptible  Things.  This  being 
deeply  impreffed  in  our  Minds,  tempts  us  to  look 
upon  the  Greatnefs  of  God  with  very  fmall  Re- 
fpeft  or  Reverence ;  fince  from  fuch  Appearances 

wc 
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we  judge  there  was  very  little  Power  neccflary  to 
form  and  govern  them :  Whereas,  if  we  did 
(as  we  ought  to  do)  confider  the  World  in  its 
immeafurable  Expaniion,  the  Sun  as  a  Globe  of 
Fire,  of  a  moft  amazing  Bignefs,  and  the  Planets 
as  fo  many  thoufand  Times  bigger  than  this 
whole  Earth,  they  would  excite  in  us  quite 
other  Sorts  of  Conceptions,  and  make  us  ftand 
abaflied  at  the  great  Power  of  our  adorable  Crea- 
tor and  Ruler. 

Another  Prejudice,  which  hinders  us  from  ob- 
ferving  theWHdom  of  God  in  theDire&ion  of  the 
viiible  World,  is,  that  when  we  cannot  fee  either 
Bodies  or  Motions ,  we  are  prefently  apt  to  fancy 
that  there  is  nothing  either  of  Body  or  Motion, 
but  what  we  can  fee  with  our  own  Eyes  ;  for 
believing  that  that  which  is  in  Reft  will  always  re- 
main fo,  and  that  nothing  elfe  is  requisite  to  con* 
tinue  it,  it  feems  to  us  as  if  neither  Power  nor 
Direftion  were  neceflary  thereto,  and  that  Fancy 
infeniibly  leads  us  either  to  deny  altogether,  or 
at  leaft  hardly  to  acknowledge  any  Divine  Provi- 
dence in  thofe  Things  and  Places*  Thus  do  many 
imagine,  that  in  a  Chamber,  for  Inftance,  which 
is  full  of  Light  and  Air,  all  Things  are  ft  ill  and 
quiet,  and  eonfequently,  that  there  is  no  Want  in 
that  Place  of  any  Power  and  Wifdom  to  prefervc 
us  from  Accidents  :  But  if  one  were  to  reprefenc 
to  fuch  Men  the  incredible  Strength  of  the  Air  fur- 
rounding  them,  and  that  without  the  Intervention 
of  a  Wife  and  Powerful  Being,  which  continually  re- 
ft rains  its  refiftlefs  Violence  by  a  Counterpoife  and 
Ballance  of  Force,  they  would  be  crnfhed  to 
Pieces  in  an  inftant ;  and  fo  if  they  were  made  to 
conceive  the  terrible  Motions  of  Light,  which 
unlefs  it  were  governed  by  certain  Laws,  by  which 
its  Rays  are  feparated  and  fcatter'd,  would,  in 
the  Space  of  a  few  Minutes,  put  this  whole  Globe 
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of  the  Earth  in  a  devouring  Conflagration  ;  who 
could  doubr,  it"  he  had  the  leaft  Spark  of  Reafon 
in  him,  that  he  has  not  from  hence  the  jufteft 
Caufc  imaginable  to  praife  and  extol  the  Greatnefs% 
Punier  and  Wtjdom  of  a  God,  who  only  prefcrves 
us  from  all  thofe  Dangers,  and  hinders  us  from 
periftiing  in  fo  miferable  a  Manner. 

Sect.  XIV.  "the  Means  to  cure  Men  of  thefe 
Prejudices. 

Now  in  order  to  be  cared  of  thefe  Prejudice?, 
we  are  taught,  by  what  has  been  already  faid,  that 
it  is  ncceflary  to  enquire  experimentally  into  the 
true  State  and  Nature  of  Things,  and  afterwards 
to  form  a  right  Notion  of  them  from  thofe  Proofs 
which  are  drawn  from  undeniable  Experiments,  and 
frequently  to  meditate  upon  the  fame  ;  this  will 
make  us,  as  it  were,  feel  with  our  Hands  the 
Power  of  the  great  Ruler  of  all  Things,  If  wc 
do  but  carefully  attend  thereto. 

Sect*  XV-  *The  fecond  Step,   the  abfurd  or  "Mong 
Manner  of  defribimg  Nature. 

The  fecond  Inducement  or  Inlet  to  Athelfm 
(tho*  upon  many  Occafions  it  is  in  it  felf  ufeful 
and  necefiary,  but  by  an  imprudent  Application 
ferres  to  corrupt  Mens  Underftandings)  is  an  ab- 
furd and  falfe  Manner  of  Phihfophifing,,  or  rather  of 
fnftruBing  any  one  in  the  Knowledge  of  Nature  ;  un- 
der which  Head  I  refer,  in  the  firft  Piace,  tofuch 
fort  of  Books,  as  perhaps  are  not  written  with  an 
evil  Defign,  but  which,  however,  if  you  will 
believe  the  Authors  themfelves,  pretend  to  givq 
a  true  Notion  of  the  whole  Frame  and  Conftru- 
ftion  of  the  World,  and  of  all  its  vifible  and 
invifible  Parts  without  Exception  j  defcribin^, 
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er  their  Manner,  with  as  much  Afliirance  as 
f  they  had  been  prcfent,  and  were  God  Al- 
ight y's  Cabinet- Council,  how  he  made  thq 
brld,  how  he  put  all  Things  together,  and  how 
he  has  produced  and  continued  the  Motion  there- 
of; and  (which  I  have  often  been  furprized  to 
hear  trom  the  Mouths  of  fuch  as  were  otherwife 
Men  of  good  Senfe)  even  how  every  Thing  be- 
tween the  Circumference  of  the  ftarry  Heavens, 
and  the  Centre  thereof,  were  made  in  the  Begin- 
ning of  the  World. 

Now,  if  fo  be  that  any  Man  fhould  fall  into 
fuch  an  unhappy  Opinion,  as  to  receive  for  Truth 
all  that  he  finds  written  in  fuch  Books,  how  can 
he  do  otherwife  than  believe,  that  there  was  no 
more  Wifdom  requiftte  to  bring  this  glorious 
Frame  of  the  World  into  fuch  a  beautiful  Order 
as  we  fee  it,  and  to  continue  it  in  the  fame,  than 
what  the  Authors  of  fuch  Books  were  Maftersof  ? 
And  how  far  this  may  in  time  millead  a  great 
many  young  and  unexperienced  Perfons,  and  di- 
vert them  from  that  Wonder  and  Reverence  which 
is  due  to  the  endlefs  Wifdom  of  God,  it  is  eafie 
to  imagine,  and  fome  have  found  by  fatal  Ex- 
perience. 

Sect.  XVL  77;e  Jnconveniencies  vf  Deducing  every 
Thing  from  an  Hlfsthefis. 

T  o  this  wrong  Way  of  Thinking  may  be  afcribed 
the  Manner  of  Deducing  aU  the  Phocmmena  of  Nature 
from  a  certain  Hypothecs .  Now  it  will  be  very  eafie 
to  fticw,  how  many  Oceafions  of  falling  into  irre- 
verent Thoughts  of  God's  All-ruling  Providence, 
this  imaginary  Manner  of  Philofophifing  furnifhes 
Men  with  ;  fince  fome  Underftandings  obferving 
th:it  it  cofts  them  more  Pains  to  comprehend  any 
nouble  Mathematical  Propofition,  or  to  fblve  an 
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Algebraical  Queftion,  than  to  reprefent  to  them- 
felves  the  Caufes  and  Operations  of  all  that  be- 
longs to  the  vitiblc  World,  upon  the  Foot  of  fuch 
an  Hypothecs ;  the  great  Work  of  the  whole  Crea- 
tion appears  to  them  more  eafily  to  be  conceived 
than  fome  of  the  Inventions  of  the  Mathematicians: 
From  whence  therefore  a  tacit  Confequence  is  de- 
duced by  little  and  little,  that  towards  the  Con- 
ftru&ion  and  Government  of  the  Heavens  and  the 
Earth,  lefs  Wifdom  is  required,  than  what  many 
Perfons,  whom  they  look  upon  to  be  great  Mathe- 
maticians^ are  really  poflefled  of;  and  this  does 
proportionably  diminifli  the  Reverence  which  they 
ought  to  have  for  the  Wifdom  of  their  Great 
Creator ;  the  Lofs  of  which  is  oftentimes  one 
Stone  of  Offence,  upon  which  fome  of  my  Ac- 
quaintance have  fir  ft  {tumbled*  and  afterwards 
fallen, 

Thofe  who  have  been  in  tangled  in  fueh  a  Laby- 
rinth, are  wont  zealoufly  to  engage  themfelves 
yet  farther  therein,  and,  againft  all  the  Convictions 
of  contrary  Experiments,  to  fupport  their  Hypo- 
thefes  with  all  their  Might  ■  perfwading  them- 
felves with  a  fee  ret  Plcafure,  that  without  be- 
ftowing  any  Trouble  or  Charges  upon  Trials,  their 
own  Hypo  thefes  will  ferve  them  for  a  true  Key 
to  open  the  mod  hidden  Secrets  of  Nature  ;  And 
to  the  end  that  they  may  not  be  brought  into  any 
Doub  tings  concerning  the  fame,  from  this  Ob- 
fervation,  that  there  may  be  more  than  one  Hypo- 
thefis,  from  which  the  fame  Eflfe&s  are  deducible 
(as  is  known  in  Aflronomy  and  other  Cafes)  many 
of  em  are  accuilomed  co  lay  down  this  Maxim  , 
T'hat  an  H\fothefis  may  be  fafely  maintained  to  be  the 
mofl  true,  becaufe  it  is  the  mofl  fimpk  ;  which  Argu- 
ment is  of  much  the  fa  ne  Force,  as  if  any  one 
feeing  a  Watch  going  in  a  Chamber,  pretends  to 
have  rightly  proved,  that  the  fame  is  moved  by  a 
i  Weighty 
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Weighty  and  not  by  a  Springy  becaufe  the  for- 
mer of  thefe  appears  to  be  the  molt  plain  and 
fimple. 

Finally,  this  Hypothetical  Philofophy  is  fo 
much  the  more  prejudicial,  that  it  ueceflarily 
obliges  Men  to  fancy  that  they  have  attained  to 
a  fundamental  Knowledge  of  even  the  moft  prin- 
cipal Things  that  occur  in  Nature ;  lince  every 
one  mult  expeft  to  be  looked  upon  as  a  com  pleat 
Fool,  in  cafe  he  prefumed  to  find  out  an  Hypo- 
thefis  which  was  proper  to  account  for  Pheno- 
mena wholly  unknown  to  him ;  forafmuch  ai 
any  Alteration  in  the  Phenomena  mull  like  wife  ne- 
ceflarily  produce  Alterations  in  the  Hyfwthefii ;  and 
this  cannot  be  done  without  occafioning  too  mean 
an  Opinion  of  the  Works  of  our  Great  Creator, 
and  even  of  the  Creator  himfelf. 

To  difentangle  themfelves  out  of  fuch  a  La- 
byrinth, more  Pains  are  requifite  than  a  Man 
who  has  never  tried  it  can  perhaps  imagine ; 
efpecially,  if  fuch  Perfons  be  pretty  far  embarked 
in  thefe  Studies*  Every  one  who  has  had  the 
Trial  of  it,  knows  how  mortifying  it  is  to  give 
up  an  Hypothefis  which  he  lias  believed  and  main- 
tained for  many  Years  to  be  true,  upon  which  he 
has  pored  and  meditated  fo  many  Nights,  with 
which  he  has  blotted  fo  much  Paper,  and  for  the 
fake  of  it,  ran  thro'  fo  many  Books;  and,  laftly, 
by  the  help  of  which,  he  fancies  to  himfclf,  that 
he  is  arrived  to  the  Top  of  all  Wifdom,  or  at 
leaft,  that  he  fhall  foon  reach  it.  He  that  has  a 
mind  to  fee  an  Inflance  thereof,  let  him  pcrufe 
the  Preface  to  the  Anatomy  of  tfo  Brain}  by  the 
Learned  Dr.  Willis. 
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Sect.  XVII.    "The  Remedies  againfi  this  Evil. 

N  o  w,  in  order  ro  prevent  the  being  {educed 
by  this  manner  ot  Philofophifing  by  Hypothe  fes 
only,  it  is  iirft  neceflary,  that  Men  fliouid  not 
dwell  too  long  upon  thofe  fpeculativc  Studies^ 
tho'  they  fhould  filently  flatter  us  vvith  the  Fruit- 
fulnefs  of  fiich  Hypothe  fes,  and  the  Reprefenta- 
tion  of  the  Greatnefs  of  our  Underflanding ;  but 
we  fliouid  give  our  ielves  up  to  aftual  Expert 
merits,  not  enquiring  into  the  Opinions  of  Men, 
but  into  the  Nature  of  Things  themfelves,  and 
farisfy  our  felvcs  of  thc\Power  and  tt'ifdom  of  the 
adorable  Creator,  after  a  quite  different  and  more 
poiitive  Manner,  and  learn  how  great  is  the  dif- 
ference between  knowing  any  thing  Experimentally $ 
and  gmjjingzt  it  Hyptheucally* 

Sect,  XVIII.    Another  Remedy, 

Another  Way  whereby  we  may  fecure  our 
felves  againft  the  Evil  Confequences  of  this  kind 
of  Studies,  is,  when  wc  are  asked  about  Things 
of  which  our  Ideas  are  not  fufficiently  clear,  to 
anfwer  calmly,  and  without  blufhing,  I  know 
not;  and  by  no  means  pretending  by  this,  or  that 
uncertain,  or  undenionft  rated  Hypo  the  fis,  to  givs 
an  Account  thereof,  for  fear  of  lofing  the  refpect 
that  belongs  to  us.  This  will  prevent  the  natu- 
rally high  Conceptions  which  we  have  of  our  own 
Underftanding,  from  throwing  Duft  in  our  Eyes; 
and  it  is  the  true  Means  to  make  its  think  humbly 
of  our  felves,  and  to  contemplate  with  Wonder 
the  Works  of  our  great  Creator. 

I  know  very  well  how  hard  a  Thing  it  is  for 
one,  who  has  an  Opinion  of  the  Fame  of  his  owri 
Learning,  and  who  has  devoted  himfelf  to  thefe 

Studies, 


The  PREFACE.  xxxi 

Studies,  to  be  brought  to  a  frank  Confeffion,  that 
there  is  [ometktng  which  he  does  net  know ;  the  rather, 
becaufe  this  or  that  Hypothelis  may  feem  always 
to  furnifh  him  with  a  Back-door  to  evade  fuch  an 
Anfwcr,  But  tho*  this  be  a  little  (hocking  at  firft, 
yet  the  Man  who  is  truly  knowing,  will  loon 
bring  hirafelf  to  confcfs,  that  there  is  fuch  a 
Thing  as  an  Erudition  Nefcirt,  or  a  Learned  Ig- 
norance, wfc,  in  fuch  a  one,  who  knowing  at 
firit  what  Great  Men  have  pronounced  about  a 
certain  Thing,  yet  can  flrew  experimentally, 
that  their  Opinions  are  not  to  be  received  for 
Truth,  and  being  himfelf  asked  about  it,  con- 
fefles  his  Ignorance  without  Reluftancy.  This 
will  by  no  means  leflen  the  Efleem  which  he  has 
acquired  by  his  Learning  in  the  Opinion  of  wife 
Men  ;  and  yet  will  produce  this  Fruit,  that  quite 
different  from  many  unhappy  Atheifts,  who  fall 
into  Error,  thro*  a  Conceit  of  knowing  all  Things,) 
he  will  acknowledge,  that  the  Wifdom  of  God, 
as  It  fhines  out  in  the  PhOTomena  of  the  World, 
does  far  furpafs  his  own  weak  Underflanding* 

Sect.  XIX.    The  Vfe  of  Bypothefes. 

W  e  would  not,  however,  that  Men  (hould  be- 
lieve from  hence,  that  we  rejed  all  Hypothefes 
as  quite  unneceflary ;  fince,  if  they  be  properly 
ufed,  they  are  of  great  Service  in  many  Cafes ; 
not  only  becaufe  they  reduce  the  Though rs  of  am 
Enquirer  into  a  more  regular  Compafs,  and  hinder 
them  from  rambling  out  too  far ;  but  chiefly,  be- 
caufe they  are  of  a  particular  Advantage  in  di- 
recting the  Judgments  of  young  People,  and  fet- 
ting  them  a  Pattern  how  they  may  afterwards 
Difcourfe  and  Argue  from  Experiments ;  provided 
it  be  done  with  fuch  Prudence  and  Caution  as 
may  lead  them  to  make  a  juft  Diftinftion  between 
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the  one  and  the  other :  Wherefore,  it  is  com- 
mendable enough  in  thofe  Perfons,  whofe  Delign 
and  Duty  requires  them  to  direift  Youth  in  the 
Courfe  of  their  Studies. 

Sect.  XX^    A  Third  Inducement  to  Atheifmy  t$ 
admit  of  m  Final  Caufes. 

I  Do  not  know  whether  I  fliould  not  lay 
down  this  for  another  Step  or  Inducement  to 
Atheifm,  *uiz*>  the  Maxim  that  fome  have  taken 
up  and  maintained,  'That  in  Phibfophifing^  no  No- 
me is  to  be  taken  of  previous  Defigns  or  final  Caufes. 

I  do  not  here  blame  thofe  Philofophers  who 
affirm,  that  in  the  Study  of  Nature,  where  Men 
enquire  how  every  thing  Jsf  A£is3  and  Moves ,  the 
Contemplation  of  Final  Caufes  have  properly  no 
Place ;  and  I  readily  agree,  that  when  one  is 
asked,  Hozo  does  fuch  a  Tinng  happen  ?  it  is  al>- 
furd  to  anfwer,  That  it  happens  for  fuch  an  End 
or  Purfofe.  But  this  is  nevcrthclefs  true,  that 
if  fuch  a  Rule  be  admitted  without  any  Re- 
ftriftions,  it  may  ferve  to  miflead  Men  into  a 
raw  Conception,  that  all  Things  are  made  with- 
out a  View  or  Defign,  and  that  meer  Chance ,  or 
unknown  Caufes  take  place  in  the  World  :  Yea,  the 
Queftion,  Jl^by  any  thing  happens?  or,  To  what  End 
it  is  fervkeahh  ?  ought  not  to  be  entirely  ba- 
il ifhed  out  of  Philofophy,  as  unworthy  of  great 
Underftandings ;  tho'  we  fliould  allow,  at  the 
fame  time,  that  it  does  not  properly  belong  to 
that  Part  of  Phyficks  which  contemplates  the 
operating  Caufes ;  this,  I  believe,  every  Body 
will  grant,  who  having  enquired  into  Natural 
Things,  has,  with  Pleafure,  feen  the  Ufes  there- 
of, and  the  Service  which  they  render  both  to  the 
World,  and  to  Men. 
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It  is  true,  indeed,  that  in  the  Modern  Philofo- 
phy,  this  is  not  taught  abftra&ly  from  other 
Things;  but  as  in  Pneumatics,  the  Properties  of 
Spirits;  in  Phyfics,  thofe  of  Bodies;  in  Afc- 
chanics,  the  Laws  of  Motion  ;  in  Afivonomy^  the 
Properties  of  the  lleavenly  Bodies  ;  in  the  Of- 
tic*)  thofe  of  Light  and  Vition  are  handled;  fo  it 
occurs  to  me,  and  I  think  not  without  Reafon* 
(if  one  fliould  treat  exprefly  about  the  Defigns  and 
wife  Ends  of  the  Creator,  and  fhew  the  fame 
from  the  State  of  Things,  and  from  their  Ufes) 
that  a  Sc$$>ohgyr  or  Study  of  Ends^  would  prove 
one  of  the  in  oft  exalted  Parts  of  Philofophy,  and 
might  contribute,  not  only  to  convince  many 
(who  otherwife  forget  God)  of  their  Obliga- 
tions, and  j Lift  Gratitude  to  their  Great  Maker; 
but  likewife  to  render  Famous  to  all  Pofterity, 
fuch  as  have  been  diligent  and  fnccefsful  in  dis- 
covering new  Ufes  df  Things,  tho*  the  Things 
themfelves  have  been  known  long  before.  Thus 
we  fee,  that  Harvey,  in  the  Difcovery  of  the  Cir- 
culation of  the  Blocdy  found  out  a  Ufe  that  was 
never  before  known,  of  the  Hearty  Perns,  and 
Arteries ;  fo  did  Malpighi,  of  feveral  of  the  Parts 
of  Animals  and  Plants ;  fo  did  feorelii,  of  the  In- 
ftruments  of  Motions ;  whereby  they  have  all  of 
them  rendered  their  Names  honourable  to  future 
Generations. 

6  E  c  t.  XXL    "The  Remedies   agdinft  this  vrnng 
Notion* 

How  much  the  Experimental  Examination  of 
the  Creature^  is  ufeful  to  avoid  the  Evil  Confe- 
tjuence?  of  fuch  rafli  Principles,  the  nice  and 
txaft  Enquirers  in  this  Age  have  fliewn  us;  efpe- 
eially  the  Anaromifts,  who  are  wont,  to  alt  the 
befcriptiorw  they  have  given  us  of  Bodies,  ex- 
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jftfcfly  td  lubjoin  the  Ends  and  Defem  f6r  which 
they  are  fo  conipofed,  together  with  their  Ufes 
dhd  vfery  often  expatiate  froth  thence,  upon  the 
Praifes  of  the  fVifdom  atid  Gtbdnefs  of  that  Ifetog 
Which  hds  formed  them ;  df  which  the  above- 
iftfchtioirti  laiidabte  deritlfemen,  Harvey,  Matpigbi, 
BfriDi,  and  a  great  Nunaber  more,  are  illuftrious 
Ikalripies. 

§  e  c  t.  XXlt.   'tfife  Jfya  r*J&  Inducement  is  btfpmes. 

The  Fburth  Ihdutertdtnt,  Which  indeed  Aoefc 
fttt  oF  it  felf  ilwiys  beget  Atheifo,  but  yet  infeh- 
BMy  leads  to  it,  andt^fen  hihdets  Mfch  froth  be- 
1t^g  convinced  df  the  rtioft  Fundamental  turd  Di- 
Vfnfe  truths,  is  thbfe  rihftietotts  tWputfcs  that  irfe 
ftirted  concertiing  th&h,  arid  <Jf  Which  there  is 
litter  ariy  End. 

This  need,  hot  be  pt6ved  t6  thfofe  that  at*  irc- 
tjtiainted  with  tht  .Divfffbhs  atndng  the  Antient 
and  Modern  PhSofophers,  who,  thfc'  they  jofti 
jtethaps  oh  all  hdridfc,  to  defend  the  Being  and 
Attribute*  eff  a  God  agiinft  jfttoyfr,  Vet  do  ftdt 
1a£ree  in  (but  frequently  rej£&)  thfe  A^ttttCnts 
litought  by  t>ne  another  to  prove  the  feme.  By 
Itich  contfailal  Kfferertc'fes,  (efpecialty  if  Moh 
latlA  ill  Language  be  inix-d  theictwith)  Men  tfcatt 
are  not  fettled  in  their  Principles^  are  rendered  yet 
more  unliable  and  doubting ;  and  there  is  too 
fttat  a  ftahdte  givdn  to  tbch  as  dferiy  a  G6d>  to 
maintain,  with  fomeMnd  if  Probability,  that  all 
that  has  been  faid  and  believed  concerning  Him, 
is  hot  atrehd^d  With  fo  much  Certainty  is  it 
ought. 


Sb  c  f. 


Tb?  PREFACE*  fcxxv 


Sect.  XXIIL    Meaxt  t*  prevent  the  fme* 

Now  to  the  end  that  we  fliould  not  be  fob- 
jeft  co  thofe  Difputes,  and  that  a  total  Stop  may 
be  put  to  them,  we  fhall  here  propofe  a  Means, 
which  we  hope  may  feem  proper  tor  that  pur- 
pofe ;  which  is  feriouGy  to  fet  about  enquiring, 
Wherein  the  jufl  Chara&eriftick,  or  Mark  of  the 
Truth  or  Falfity  of  a  Propofiuou  or  Euumatkti 
confifts;  For  if  People  did  but  agree  in  this  one 
Thing,  they  might,  without  any  farther  Caviling 
or  Deputing,  judge  with  Certainty  of  a  Propor- 
tion, in  cafe  it  was  accompanied  with  the  right 
Marks  of  Truth,  that  it  was  True  ;  and  it  it 
had  the  contrary  Marks,  they  might  pronounce  it 
Falfe^  and  again,  if  thofe  Marks  were  obfeure 
on  both  Sides,  they  would  declare  it  doubtful  and 
uncertain. 

But  fince  it  is  more  to  be  wiftied  than  expect- 
ed, that  the  Difagreement  among  Philofophers, 
about  the  Cbarafteqfticks  of  Trnth,  will  ever 
be  entirely  laid  afide  ;  the  belt  way  that  I  can 
think  of  to  avoid,  and  put  an  end  to  Difputes*  is 
to  make  ufe  of  fuch  Prpofs  of  the  Truth  or  Fal- 
fity of  a  Proportion,  that  have  their  Foundation, 
Hot  fo  much  in  Arguments,  as  in  undeniable  Ex* 
peri  men  ts,  as  often  as  it  can  be  done. 

Mefi  muft  be  Mrell  confirmed  in  what  has  been 
here  laid  down,  fiuce  we  have  a  clear  Proof 
thereof  in  our  Modern  Phy licks,  it  being  known 
to  every  one,  at  lea  ft  allowed  by  the  mod  Learn- 
ed, thtt  in  order  to  be  affiired  of  the  Truth  of 
a  Pofition  in  this  Science,  the  fame  muil:  be  de- 
mon ftra  ted  by  Experiments  \  and  it  has  been 
found  that  the  greateft  Men  of  this  laft  Age, 
have  allowed  Experiments  to  be  the  only  Cha* 
ta&erifticks  of  Truth,  and  that  an  end  has  been 

*4  1  put 
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put  by  them  to  many  Difputes,  and  that  very  few 
new  ones  have  arifen  in  Natural  Philofophy,  which 
have  not  thereby  been  quaflicd  almoft  as  foon  as 
they  appeared.  Thus  all  the  Debates,  Whether 
the  Blood  circulates  or  not?  Whether  Water  rifes 
in  a  Pump  by  the  Preflure  of  the  Air,  or  not? 
Whether  Nature  can  fuffer  a  Vacuum,  or  empty 
Space  or  not  ?  and  a  great  many  others,  about 
which  Men  have  Co  long  w tangled ,  are  now  en- 
tirely removed  by  unanl\vevabk  Experiments;  and 
the  Truth  of  the  former,  and  confequently  the 
Falfity  of  the  latter,  are  proved  even  by  Occular 
Demonflration  :  And  fince  the  Motion,  or  Reft,  of 
the  Sun,  has  not  yet  been  determined  by  any 
Experimental  Proofs  the  moft  famous  Aftrono- 
mers  have  yet  made,  that  tnutl  be  rankM  among 
thofe  Things  that  are  to  be  accounted  uncertain  : 
But  of  this  we  (hall  treat  more  largely  when  we 
come  to  the  Contemplation  of  Uzhiown  or  Uudi- 
/cover  d  Things* 

Sect.  XXIV-    The  Afafe  of  Academical  Difputn. 

Before  I  quit  the  Subject  of  Difputes,  I  find 
my  felf  obliged  to  represent,  with  great  Sub- 
miflton,  to  thofe  Gentlemen  in  whofc  Power  it  is 
to  reform  thofe  Abufes,  (in  cafe  this  Book  ftould 
ever  have  the  Honour  to  be  per u fed  by  them) 
fomething  that  may  prevent  the  fame  ;  for  tho* 
Difputes  may  have  been  at  firft  eftabliQied  and 
made  ufe  of  in  fome  Univcrfities  with  a  good 
View,  and  for  whetting  the  Underllanding  j  yet 
they  have  given  occafion  to  many  to  Cavit  about 
the' moft  weighty  Truths;  infomuch,  that  you 
fhall  often  hear  them  in  publick  Difputes,  arguing 
4  with  as  little  Refpcdi  and  Humility  about  the 
Being  of  a  God*  as  concerning  the  vaincft  and 
moft  frirolous  Entta  P^ationis,  or  Chimera's  of  the 
-   •  Brain ; 
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Brain;  and  you  fliall  fee  them  indifferently  main- 
taining a  Thefts  of  the  Great  God  of  Heqven  and 
Earth%  and  immediately  after  difcourfing  of  a 
Vacuum,  or  of  imaginary  Space ;  and  without  any 
diftmfcion  of  Reverence  in  the  one  Cafe  or  in  the 
other.  This  inienfibly  engages  them  in  a  fad 
Cuflorn  of  vainly  tiling  the  tremendous  Name  of 
God  very  frequently,  and  without  the  leaft  Devo- 
tion, and  of  jnaking  that  moft  ftipremc  and  ado- 
rable Being*  whi^h  ought  not  to  be  thought  of, 
much  lefs  named  without  Emotion,  the  Objctt 
ot  their  wanton  Speculations.  What  Evils  this 
has  been  the  occaiion  of  in  fome,  is  very  obvious 
to  thofe  who  have  experimented  how  much  that 
Natural  Contempt,  which  they  feel  in  theirHearts 
(without  Reafon  indeed^  for  Divine  Things,  has 
been  thereby  increafed. 

I  leave  it  to  thofe  Gentlemen  to  whom  the  Su- 
perintendency  over  the  Univerfiries  is  intruftcd,  to 
find  out  Means,  according  to  their  great  Wifdom, 
for  obviating  thefe  Abufes ;  only,  humbly  otter- 
ing it  to  their  Confideration,  whether  the  Weight 
or  this  Great  Affair,  does  not  loudly  call  for  an 
Anfwer  to  the  following  Queflions  ;  Ftrfi,  Whe- 
ther it  fhould  not  be  forbid  henceforwards,  that 
the  Name  and  Attributes  of  the  moft  adorable 
Deity,  ftiould  be  made  nfe  of  only  as  Means 
for  exercifing  young  Underftandings,  and  furnilh- 
ing  Matters  for  Difpute,  with  which  Philofo- 
phy  does,  befides  this,  fufficiently  abound*  Se- 
condly, That  thofe  Truths,  concerning  God  and 
his  Perfections  in  the  Metnphyficks  and  DoEhine  of 
Spirits,  wherewith  Youth  are  to  be  inftruded,  be 
not  any  longer  handled  in  Publick  Difpntations, 
but  in  private  AffembHes  only,  and  (as  it  is  the 
Cuftom  in  Divinity)  after  having  poured  out  a 
Prayer  to  God,  with  that  becoming  Humility 
and  Reference  which  is  due  to  the  Great  Lord 
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pf  all  Things y  the  father,  becaufe  mp$  c6m- 
inpnly  young  People  dnly  (who  are  of  an  Ag$ 
in  which  the  Judgments  are  moft  ealily  byafs'd  or 
corrupted,  and  the  Paffions  do  moft  prevail)  are 
the  Hearers  of  thefe  Leftures  and  Difpiita-* 
pions.  By  fuch  Means  we  might  begin  to 
hope,  that  tht  Danger  which  arifes  from  this 
dilrepeftful  manner  of  Difptitihg,  may  bp  hin- 
dered from  taking  Rpot  in  young  Minds  and  that 
every  body  itiight  be  convinced  by  the  pious 
Examples  of  the  Acadeipicai  "teachers,  and  fe- 
verenft  handling  pf  thefe  Matters,  that  Learned 
Men  do  iikewiie  feir  Goo;  the  contrary  to  which 
js  maintained  by  many  Atheifts,  aftd  is  one  Method 
whereby  they  ftifle  the  Reraotfes  of  their  owht 
Confidence. 

8e  f  t.  XXV.    Tie  Fifth  Inducement,  Inattention  or 
Heedtefaefs. 

Besides  \tfhat  has  been  already  faid,  there  is 
ftill  fpmethihg  rnprc,  which  indeed  does  hot  carry 
Meft  intp  cpmpleat  Atheifih>  2nd  yet  does  very 
much  cphtfibute  to  ^hkdfcr  them  from  difcovering 
G6d  in  hisWorki;  infomach,  that  many  People 
dfo,  upon  tiff  at  Account,  pafs  their  Lives  without 
obferving,  it  fcaft  without  being  Convinced,  eff 
thefe  Weighty  Matters ;  ahd  that  is  a  Natural 
Sloth  a/ni  Carlefntfs,  Or  want  of  tonfldering  with  pro- 
fit Attention,  thofe  "things  in  which  the  PerfeSliOm  of 
tlx  Creator  jhine  out  fb  brightly.  We  are  all  defi- 
rPu$  to  faiisfy  our  Curipfity,  and  therefore  toe 
earne|tly  contemplate,  and  oftentimes  enquire 
into  the  Caufes  pf  all  thofe  Things  Which  t*te 
take  for  Wonders  ;  becaufe  the  Manner  in  which 
they  happen  is  uaknowit  to  ui.  If  Comets  ofr 
Parhelia  appear,  if  tiie  Sun  or  Moon  happen  to 
jbe  eflipfed,  hpw  eagerly  ar?  th?y  obferved  both 
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by  JUarned  and  Unlearned  Men;  and  yet  we 
daily-  fee  the  Sun  rife,  and  the  Moon  and  Stra 
flawing  themfelves  ;  the  Earth  and  Tr^es  f  over  4 
with  Flowers  4nd  Fruits ;  Humane  Creatures  »nd 
Beads  procreating,  and  a  tjioufap^  other  Wpnr 
ders,  and  remain  very  indifferent  towards  tfoern 
all,  without  dwelling  lopg  enough  upon  tfof  fame, 
arid  obferving  them  with  th^t  Care  an4  Jujdgwnt 
wc  ought,  ot  turning  pyr  Thoughts  towjf^s 
fiirft  Caufe  and  Author  of  all. 

Methinks  one  might  conclude,  that  the  fre- 
quently repeated  Vi?w  of  fyph  Things?  epch  of 
which  alone  are  wonderful  in  themfelves,  jhoujji 
mate  fo  much  the  ftronger  Impreffion  Mpon  our 
Minds;  and  yet  moft  commonly  we  experience 
the  contrary.  That  this  Should  obtain  in  igno- 
rant People  is  not  fo  ftrange ;  but  it  is  much  to  be 
lamented,  that  fuch  a  Heejkfnefs ,  {hovild  many 
times  be  found  in  thofe,  who  do  not  want  for  good 
Undemanding,  and  who  are  jdefiwus  tq  pais  foe 
Philosophers,  Onf  might  likewife  allow  it  in 
ftich  as  are  not  ipqch  acc^uftom^l  to  value  or 
feew  any  refped  for  the  Knowledge  of  a  Gop? 
or  the  true  Caufe  <pf  a U  Things ;  but  tha,t  pther^ 
fliould  bp  fo  sarsjefc  in  thi^  Matter,  who  are  fo 
well  convinced  of  f  he  Jqipprtance  ok  this  Enau^ 
ry,  that  it  does  not  fuftr  them  to  be  /ileut^  but 
«pon  die  leaft  occ^fion  do  continually  argue  fat 
it,  (infofliuf h  that  I  feaye  not  been  able  tQ 
difcoyer  the  Doubts  in  whicfe  they  wpre,  op  ha4 
been)  is  a  Thing  rha^  muft  ne$d$  appear  uu^c- 
copntaUe  to  every  Body. 

The  Rsa4sr  wjll  *iot  JDifpnte  the  Truth  j&f 
wibat  I  Jbm  her*  a4iwn?ed,  whep  I  t?dl  him,  *ba,t 
J  h*«e  perfqn^ly  ;a§qyaiiy&4  vsrith  fomf  Mbq> 
whQ  *mr$  formerly  thus  hes41$f&  ,&n&  *U®ge$ctc 
infenfible  pf  the  W$fk$  pf  <Gfkt  £re&Qr ; 
J>ut  being  &ww#&s  brojigjit  jp  £  *m#ge  due  At- 
*c  4  tention* 
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tentlon,  were  aftonifibed  at  themfelves,  that  thofp 
very  Things  which  a  Wife  Maker  and  Powerful 
filler  did,  a*  it  were,  caufe  them  to  feel  with 
their  Hands,  whi^h  had  been  known  to  them  fq 
long  before^  which  they  had  frequently  meditated 
upon  in  their  Studies,  tohich  they  had  read  in  the 
Works  of  other  Men,  and  had  often  difcourfecj 
pf  them  with  others  ;  (hquld  not  have  carried 
their  Thoughts  up  to  a  G  b  d,  nor  caufed  them 
to  feel  in  themfelves  the  leaft  Conviftion  of  his 
fieiftg. 

If  Cuftom  be  the  occafion  thereof,  which,  |>e- 
caufe  we  daily  fee  fo  many  Wonders,  makes  lis  re- 
ceive them  without  any  Impreflion ;  one  can  only 
fay,  that  it  is  by  fuch  a  Cuftom  we  become  quite 
Blind,  and  wholly  Infehfiblc.  *  ' 

8  e  c  t.  XXVI.   Means  to  prevent  fuch  Inattention. 

The  only  Natural  Means  that  I  ever  found 
effectual  to  render  us  more  attentive  to  every 
Thing,  is  frequently  to  apply  our  felves  to  new 
Difcoveries  and  Experiments,  which  appearing 
% o  us  upon  every  Eflay,  to  be  New  and  Uncom- 
mon, do  give  us  an  occafion  of  pbferving  with 
Aftonifliment  the  Wifdom,  Power  and  Goodnefi 
of  Him  that  Orders  all  Things  after  fuch  a  man- 
ner ;  efpecially,  if  we  endeavour  to  wean  our 
felves  (which  is  here  abfolutely  necelfary)  from 
this  our  Natural  Sloth,  and  continually  join  our 
Experiments,  with  thefe  ©bfervations/ 

This  is  not  the  Place  to  take  notice  of  another 
and  true  Gaufe  of  our  Blindnefs,  which,  in  this 
refpeft,  is  fo  great  as  to  hinder  us  from  feeing  the 
t erfe&ions  of  G  o  d  in  the  Works  of  the  Creation, 
tho*  they  be  daily  before  our  Eyes  ;  to  wit,  the 
univerfal  Corruption  of  Mankind;  becaufe  this  is 
pnly  tp  be  remedied  by  Prayers,  and  by  the 
<       r  Grace 
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Grace  of  God  it  felf,  but  no  ways  by  natural 
Means,  which  is  what  we  ar$  here  chiefly  con^i 
<cemed  about. 

Sect-  XXVII.  Why  we  only  make  ufe  of  Proofs 
drawn  fr dm  Natural  Pbilofopty. 

From  all  that  has  been  already  faid,  it  may  be 
inferred,  that  the  exaft  and  experimental  Obfer  va- 
rious of  what  we  fee  in  the  World,  is  a  demon- 
ftrative  Means,  not  only  to  obviate  fo  many 
Caufes  and  Inducements  to  Atheifmy  but  likewifc 
to  attain  to  the  Knowledge  of  a  God  and  his 
Pertedtions  by  bis  Works ;  atid  let  no  Man  thinfc 
it  ftrange,  that  in  the  following  Difcourfes  I  make 
ufe  of  this  Method,  and  not  of  other  kind  of 
Arguments,  which  are  commonly  called  Meta* 
fhyfaal 

The  Reafons  that  led  me  thereto  are  thefe : 
Firfti  Becaufe  many  learned  Pcrfons  have  nn- 
anfwerably  confuted  the  Atlmfts  after  a  Metaphy- 
seal Manner,  that  is,  fuch  a  one  as  is  built 
upon  Reafoning  :  The  Proofs  therefore,  of  this 
Kind,  may  be  found  in  great  abundance  in  their; 
Writings. 

Secondly*  Becaufe  Experience  and  Converfation 
with  fome  of  thefe  unhappy  Philofophers,  has 
taught  me,  that  the  Contemplations  of  God's 
Works,  when  one  could  bring  'em  thereto,  has 
induced  fome  among  them  to  alter  their  Senti- 
ments, who  for  many  Years  had  withflood  other 
Proofs;  becaufe  the  Subtlenefs  of  their  Under? 
ft  an  ding  feemed  to  furnifh  them  always  with  a 
Handle  to  difpute  againft  Metaphyfical  Arguments* 
and  fo  left  them  ftill  diflatisfied- 
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Sect.  XXVIII.  BecaufeGOD  is  f  leafed  to  make 
ufe  of  this  Way  in  his  Holy  Word. 

The  Word  of  Goo  docs  like  wife  give  Tefti- 
inony  to  this  fame  Method  in  ra*ny  Places  of  it : 
Thus  we  fee  St.  Paul  makes  ufe  of  the  Creatures 
for  a  Demonftration  of  G  o  n's  Eternal  Exiftencc  ; 
Rom.  i.  20.  The  invifible  'Things  of  hint,  from  the 
Creation  of  the  World,  a  e  cleat  ly  feen,  being  under- 
flood  by  the  'things  that  are  made,  even  his  Eternal 
fewer  and  Godhead. 

In  the  fame  Manner  David  relating  the  Works 
of  God  in  a  moll  fublime  and  pathetical  Strain, 
in  fevcral  Verfes  of  the  104th  Pfalm,  proves  from 
thence  his  great  Wifdom,  ver.  24.  0  Lord,  hovt 
manifold  are  thy  Works  I  in  Wfdom  baft  thou  made 
them  all. 

Thus  the  Gob  of  Heaven  does  not  command 
us  to  fcek  for  Arguments  frojn  the  Depths  of  Phi* 
!$fophy,  in  order  to  fee  his  Power,  but  only  to 
turn  pur  Eyes  towards  his  Works  ;  Ifaiab  xl.  %6> 
lift  vp  ywr  Eyes  en  high,  and  kehald  who  hfitb 
treated  tbefe  Things,  that  bringeik  ma  their  Haft  ky 
Number ;  he  calleth  them  all  by  Names,  by  the  Great* 
vefs  vf  his  Might,  for  that  he  is  ftrmg  in  Pom*  net  fine 
fmkth, 

His  Mercies  are  *l<b  (hewn  from  his  Actions  in 
the  107th  Pfalm.  We  I  ike  wife  fee  die  Almighty 
Ihqnfelf  in  the  Book  of  Job,  Chap,  xxxriii,  xxxix, 
id,  &  *li.  making  ufe  of  Proofs  taken  iOnly  from 
his  Works,  exhorting  us,  in  many  Places  of  hi$ 
Holy  Word ^  after  the  aoft  earcndft  Manner,  thus 
to  ctrntcemplate  his  Penfefiious  in  hk  Works. 
Thus  we  hear  the  Holy  Gfooft  in  the  uo7»th  Pfaf. 
ver.  43.  after  having  given  a  circumftantial  Rela- 
tion of  the  Adions  of  God,  finally  making  this 
Cpncluliqn  :  WI20  is  wife  ayul  will  obferve  thofe  things  ? 

Even 
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E*vtn  they  JbaU  unierfiand  the  Loving-kirtdnefs  of  tb$ 
Lord. 

From  whence  it  plainly  appears,  that  towards 
fuch  wife  Underftanding,  no  feigned  Hypothefej, 
but  an  Obfervation  of  Things  thcmfelvcs?  which 
can  only  be  made  by  Experiments,  is  required ;  for 
which  Reafon  Men  are  wont  even  to  this  Time 
to  beftow  the  Lqtin  Term  of  Obfervations  upon 
what  we  find  out  by  Experience. 

And  fo  great  a  Strcfs  is  laid  npoa  this  Exhor-* 
ration  of  knowing  God  by  his  Works,  that  thofe 
who  do  not  ftudy  them  after  that  Manner,  are 
pronounced  Foolifh,  and  void  of  Underftanding  $ 
Pfal.  y£\i.  5,  6.  0  Lord  hew  great  are  they  Works  i 
and  thy  Thoughts  are  very  deep ;  a  brutijh  Man  knoiveth 
not ,  neither  doth  a  Fool  mderfiand  this ;  for  which 
Reafon,  the  not  enquiring  in:o  the  fame,  is  by  the 
Spirit  of  God  reckon'd  among  the  Caufcs  of 
Athtifrn ;  Pfal.  x.  4.  the  Wicked,  thro9  the  Pride  rf 
his  Countenance,  will  not  fak  after  God :  Cod  is  not  in 
all  his  Thoughts. 

Sect.  XXIX.  T%e  General  Proof  or  Demonfiratiou- 
of  a  GOD. 

AfTfeR  having  fully  comprehended  ail  the  fore- 
going ,  we  might  now  have  proceeded  to  the  Con- 
templations of  the  \Vbrld,  and  the  Petfe&ions  of 
God,  in  the  Compofition,  tarts  and  Motions 
thereof,  were  it  not  that  what  follows  may  yet 
feem  to  require,  that  we  fhould  pfevioufly  ftew 
after  what  Manner,  from  the  vifible  World*  and 
that  which  we  fee  pafs  therein,  a  Proof  may  be 
formed  upon  which  we  may  rely  and  be  aflfurtd, 
Firjl,  That  there  is  a  God,  that  it  to  fay,  a 
Wife,  Powerful  and  Gracious  Maket  and  Bi- 
teaot  ot  all  Things  $  And,  StmdJy,  That  the 
Bible  (his  revealed  Word)  is  of  a  Supernatural 
fcnd  Divine  Origiq.  As 
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As  to  the  Manner  of  Demonft  rating  the  Firft, 
I  (hall,  without  entering  into  Deep  Speculations, 
like  fome  Fhilofophcrs,  ferioufly  entreat  every  one, 
that  with  a  corapofed  Mind,  and  diverting  him- 
felf  of  his  Paffions  and  Prejudices,  he  would 
iilently  fet  down,  and  ferioufly  confider,  Firfis  in 
cafe  he  ftiould  fee  that 

1.  Not  one,  but  a  great  many, 

2.  And  various  or  different 

3.  Things  entirely  ignorant, "or  unknowing  of 
all j  and  even  of  themfeives  too  ; 

4.  Each  of  them  frequently  after  a  particular 
Manner 

5.  However  always  unchangeably,  and  obferving 
the  fame  Rule ; 

6*  Do  ad  and  move  not  once,  but  upon  many 
Occafions  and  Times ; 

7,  And  not  one  of  all  them  able  to  impart  fuch 
Motion  to  it  felf; 

8.  Nor  unlefs  they  thus  come  together  of  them- 
feives, can  produce  one  Tingle  EfFeft  without  their 
own  Knowledge: 

9.  In  the  Production  of  which  Effeft  or  Thing, 
if  fome  few  Circamftances  only,  or  oftentimes  but 
one  fingle  one  were  wanting,  it  could  not  either 
be  produced  at  all,  or  at  leaft  not  in  its  due  Per- 
fection ; 

10,  AlthoJ  that  fame  Eft  eft  fiiould  in  it  Tel  f  be 
of  great  Ufe  and  Service,  and  fometimes  of  the 
utmoft  Importance. 

Could  he  imagine  otherwife,  than  that  all  thefe 
things  are  formed  to  chat  End,  and  brought  to- 
gether with  that  Defign,  to  work  fuch  an  Efted 
as  we  obferve  to  be  produced  by  them  ? 

And,  Secondly, 

Suppofing  this  firft  to  be  true,  fince  thefe  things 
are  in  themfeives >  ignorant  and  unknowing  of  all 
that  paffes ;  whether  every  Body  muft  not  agree, 

that 
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that  they  are  all  produced,  and  made  to  concur 
by  a  wife  and  underftanding  Agent,  who  had  fuch 
an  End  and  Deiign  in  his  View?  And  whether 
any  one  can  perfwade  himfclf  that  meer  Chance, 
and  unknowing  Laws  of  Nature,  or  other  Caufes 
ignorantly  co-operating,  could  have  Place  herein, 
and  could  have  dircded  and  governed  thefe  Things 
in  all  their  Circumftances  and  Motions  for  fuch  a 
Purpofe? 

That  this  may  be  fliewn  after  a  more  plain  and 
not  lefs  certain  Manner,  let  us  apply  to  fome  par- 
ticular Thing  what  has  been  juft  now  advanced  in 
general,  and  as  it  were  in  an  aW traded  Manner ; 
and  let  us  fuppofe  that  in  the  middle  of  a  fandy 
Down,  or  in  a  Defart  and  folitary  Place,  where 
few  People  are  ufed  to  pafs,  any  one  fliould  find  a 
Watch,  fhewing  the  Hours,  Minutes,  and  Days 
of  the  Months,  and  having  examined  the  fame, 
fhould  perceive  fo  many  different  Wheels,  nicely 
adapted  by  their  Teeth  to  each  other,  and  that 
one  of  them  could  not  move  without  moving  the 
reft  of  the  whole  Machine;  and  fliould  farther 
obferve,  that  thofe  Wheels  are  mide  of  Brafs,  in 
order  to  keep  them  from  Ruft ;  that  the  Spring 
is  of  Steely  no  other  Metal  being  fo  proper  for  that 
Purpofe ;  that  over  the  Hand  there  is  placed  a 
clear  Glafs ;  in  the  Space  of  which,  if  there  were 
any  other  but  a  tranfparent  Matter,  he  muft  be  at 
the  Pains  of  opening  it  every  time  to  look  upon 
the  Hand  ;  Befides  all  which,  he  might  difcover 
in  it  a  Hole,  and  exaftly  oppofite  thereto  a  little 
fquare  Pm  :  He  would  likewife  fee  hanging  to  this 
fame  Watch  a  little  Key  compofed  of  two  Pieces, 
making  a  right  Angle  together ;  at  the  End  o£ 
each  of  which  there  was  a  fquare  Hole  fo  or- 
der'd,  that  one  of  them  was  exa&ly  adapted  to 
the  little  Pin  in  the  faid  Hole,  which  being  ap- 
plied thereto,  a  Chain  would  be  wound  up,  and 
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a  Spring  bent,  by  which  Means  tht  Machine 
would  be  continued  in  Motion,  which  other  wife 
would  be  in  an  entire  Reft  s  He  might  alfo  iind, 
that  the  other  fquarc  Cavity,  at  the  End  of  the 
little  Key,  was  adapted  to  another  Pin  or  Inftru- 
ment,  which  beii*g  turned  this  Way  or  that,  makes 
the  Hand  move  tafter  or  flower.  At  the  other  End 
of  this  little  Key  there  would  be  a  flat  Handle, 
which  being  moveable  therein,  might  give  him  the 
Conveniency,  that  in  the  Winding  it  up  he  (hould 
not  be  obliged  to  take  hold  of  it  at  every  Turn  of 
his  Fingers. 

Laftly,  He  would  perceive,  that  if  there  were 
any  Deteit  either  in  the  Wheels,  Spring,  or  any 
other  Parts  of  the  Watch  ;  or  if  they  had  been 
put  together  after  any  other  Manner,  the  whole 
Watch  wouUi  have  been  entirely  ufelefs. 

Now  the  Queflion  is,  in  order  to  form  a  Kind 
of  Demonftration  from  hence,  Firflf  Whether 
any  Body  can  imagine,  that  fuch  a  Watch  among 
other  Purpofes,  to  which  it  might  perhaps  be  fer- 
vicetble,  was  not  likewife  made  for  this  End,  that 
it  fhould  fhew  the  Hours,  Minutes,  and  Day 
of  the  Month-  Secondly,  Whether  he  fhould 
make  the  lead  Scruple  to  admit  it  for  a  Truth, 
that  fuch  a  Machine  was  made  and  put  together 
by  an  underftanding  Artificer  for  this  very  Pur- 
pofe,  who,  When  he  made  it  himfelf,  knew  thatj 
and  to  what  End  he  had  made  it. 

And  Thirdly*  Whether  it  be  poflible  that  he  can 
perfwade  h  imielf  that  this  Watch,  with  all  belongs 
ingto  it,  the  Nicenefs  of  its  Make,  Figure  of  fo 
many  Pares,  and  other  Contrivances  for  shewing 
the  Time,  could  have  acquired  its  Being  and 
JFormby  meet  Chance  only,  which  operated  in- 
Hifterently  one  way  or  another,  and  Without  any 
ccttain  Rule  or  Dire&ioti 
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Orothcrwife,  whether  he  could  expeft  ro  pafs 
for  a  Man  of  Senfe  and  Underftanding,  if  having 
found  this  Watch  in  a  folitary  Place,  he  fliould  pre- 
tend to  believe  that  it  was  not  made  by  a  skilful 
Workman,  nor  that  its  Parts  were  put  together  with 
Judgment ;  but  that  there  was  a  certain  ignorant, 
and  yet  needfary  Law  of  Nature  prevailing  in  the 
World,  that  had  brought  into  a  regular  Method 
all  the  Parts,  of  which  this  Watch  confifted,  and 
had  adapted  each  of  them  to  the  Ufc  of  (hewing 
the  Titne  of  the  Day  ;  and  efpecially  that  fach  a 
Law  of  Nature  W3S  not -only  ignorant  and  unfeft- 
fible  of  all  that  it  did,  or  brought  to  pafs,  but 
likewife,  that  no  Being,  endued  with  any  Wifdom 
or  Underftanding,  had  eftablilhed  and  produced 
this  Law  at  the  Beginning,  or  in  the  leaft  contri- 
buted to  the  making  the  feverat  Parts  that  com- 
pofed  a  Machine  proper  to  fliew  the  Hours* 

What  has  been  faid  above  concerning  a  Wmh3 
is  not  lefs  applicable  to  all  other  artificial  Works  ; 
it  will  be  therefore  unneceflary  to  alledge  any  far- 
ther Examples  of  Miffs  y  Sbips>  Slvkcs,  Houfext 
Paintings*  dec.  In  all  which,  the  Wifdom  and  Un- 
derftanding of  the  Maker  does  equally  appear. 

Finally,  We  may  apply  all  that  has  been  faid 
above  to  demonftrate,  that  there  is  fuchd  W'fftw 
Mighty,  and  Merciful  Being  as  God,  in  fcafc 
we  can  make  appear  with  as  great  (not  to  fay  a 
much  greater)  Certainty  and  Concision,  from  the 
ConftmAion  of  the  vifiblc  World,  and  all  that 
afTes  therein,  that  there  is  &  Got  and  Great 
reator,  who  in  Wifdom  has  made  them  all;  irs 
we  can  ftiew  from  the  Smifture  of  a  Watch,  and 
the  Uffes  that  refult  from  the  feme,  ttat  it  has 
been  made  and  put  together  by  a  judicious  and 
skilful  Workman  ;  and  this  we  doubt  not  of  do- 
ing in  the  following  Contemplations,  with  all 
cceffary  Qcarnefc. 

Sect. 
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Sect.  XXX*  A  particular  Manner  of  Corroborating 
thefe  Proofs  in  Jome  other  Circumflantes* 

We  (hall  not  here  enmuncrate  other  Kinds 
of  Proofs,  to  fliew  ihc  Defect  of  the  Principled 
of  thefe  mife table  Cavillers,  which  we  have  mad£ 
life  of  upon  fome  particular  Occafions  in  this  fol- 
lowing Work,  becaufe  we  will  not  make  this  Pre- 
face too  long.  They  that  find  them  in  fomc 
Places  are  delircd  to  apply  them  to  others  where 
they  think  them  to  be  of  equal  Force  ;  tho*,  for 
Brevity  fake,  we  may  have  there  omitted  them. 

As  for  Inftance,  jn  cafe  the  Reader  be  not  fuf- 
ficiently  affected  or  convinced  by  what  is  faid  of 
Living  Creatures,  Plants,  Heavenly  Bodies,  and 
fiich  like,  let  him  imagine  to  himfclf  that  he  faw 
the  fame  Things  imitated  in  little  ;  and  that  tho* 
they  be  incomparably  more  imperfeft,  yet  they 
do  in  fome  manner  counterfeit  the  Works  of  Na- 
ture. To  fpeak  more  plainly,  let  him  fancy  that 
he  fees  a  Wooden-Horfe  put  into  a  Motion  by 
Springs  and  Wheels,  a  Wooden-Bird  flying  (of 
which  Hiftory  has  made  mention)  or  let  him  fup- 
pofe  that  he  fees  in  a  little  Machine,  a  gilded 
Globe,  reprefenting  the  Sun.  and  other  little  Balls, 
which  like  Planets  circulate  about  it ;  and  then 
let  him  ask  himfelf,  whether  he  has  Boldnefs 
enough  to  maintain,  in  the  Pretence  of  Wife  and 
Learned  Men,  that  all  thefe  Things  appear  to 
him  to  be  produced  by  mm  Chance,  or  by  certain 
unknowing  natural  Laws  ?  And  whether  he  has  not 
a  great  deal  of  Reafon  to  believe,  that  fuch  Sen- 
timents would  be  juftly  laughed  at,  even  by  the 
Ignorant  themfelves  f  And  after  all,  let  him  con- 
iiqer  with  how  much  lefs  Reafon  he  entertains 
fuch  Opinions,  entirely  different  from  thofe  of  all 
wife  Men,  concerning  the  true,  natural,  and  un- 
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conceivably  more  perfe&Things,  which  daily  occur 
to  his  own,  and  all  other  Mens  Obfervation  in 
the  World. 

Sect.  XXXI.  A  Gen&al  Proof \  that  the  Scriptures 
are  of  a  Divine  Original* 

The  fecond  Thing  that  is  here  neceflary  to  be 
enquired  into,  before  we  pafs  on  to  the  Contempla- 
tions of  the  World)  is  a  certain  Manner  of  proving 
(which  we  ftiall  upon  fame  Occafions  hereafter 
infifton)  that  the  Bible*  as  it  is  call'd  by  Chri- 
Jiians,  was  writ  by  a  certain  Great  and  more  than 
Humane  Wifdom,  and  that  it  is  of  Divine  Autho- 
rity and  Original. 

To  fpeak  a  Word  or  two  of  it  here  in  general, 
I  entreat  my  Reader  ferioufly  and  carefully  to  con- 
fider, 

In  cafe  he  ftiould  meet  with  a  Book,  which 
for  weighty  Reafons  was  held  to  be  Divine  by 
other  People,  among  whom  there  were  a  great 
many  that  he  allowed  to  be  very  underftanding 
Perfons  ;  and  fuppofing,  that  whilfl  he  read  and 
examined  it,  he  fhotild  find, 

FiV/f,  That  this  Book  did  frequently  make 
Mention  of  certain  Qualities  of  Natural  Things 
(tho*  with  another  View>  and  as  it  were  en  paf- 
fant)  after  fuch  a  Manner,  as  none  but  an  Emi- 
nent, Wife,  and  Experienced  Naturalift  could  do  j 
Whether  he  would  not  be  obliged  to  conclude, 
with  refpe£t  to  that  only,  that  fuch  a  Book  muft 
have  been  writ  with  lingular  Wifdom  ? 

Secondly,  Suppofe  he  ftould  be  farther  convineM, 
by  irrefragable  Proofs,  that  this  Book  did  repre- 
fent,  with  the  cleareft  Words,  certain  Properties 
of  Natural  Things;  which  at  the  fame  Time  it 
was  writ  (at  leaft  fo  far  as  can  appear  to  us) 
were  not  known  to  any  living  Perfon,  nor  for 
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want  of  the  neceflary  Inftraments  could  poffibly 
be  known  to  any,  whether  it  were  to  be  doubted, 
that  fuch  a  Book  were  writ  with  more  than  Hu- 
mane Wifdom  ? 

And  this  being  granted,  from  whom  can  we 
more  reafonably  conceive  it  to  be  derived,  than 
from  the  Onnifcient  Creator  of  all  Things  ?  To 
whom  alone,  the  Things  that  were  hid  from 
every  one  elfe  in  thofe  Ages,  were  known  and 
open. 

And  in  cafe  you  defire  to  have  this  laft  proved 
more  ftrongly,  we  may  fubjoin,  Thirdly  j  That  in 
forne  Places  of  this  Book,  is  exprefs  mentioa 
made  of  the  Bounds  and  Limits  of  Humane 
Knowledge  in  future  Things;  the  Truth  of  which 
could  not  appear,  but  to  the  following  Genera- 
tions. 

This  being  fo,  as  it  fhall  be  proved  hereafter, 
Can  any  but  a  Divine  Power  determine  and  limit, 
by  clear  and  plain  Expretfions,  that  certain  Things 
fhall  come  to  pafs  after  many  Ages?  And  when 
they  have  fo  happened,  muft  not  every  one  ac- 
knowledge, that  it  could  proceed  from  no  other 
than  a  Divine  Original  ? 

Sect.  XXXII-  No  Pmfs  can  le  brought    of  the 
Divinit)'  vf  the  Alcoran  of  the  Mahometans. 

What  has  been  here  faid  concerning  the  won- 
derful Wifdom,  that  fo  brightly  appears  in  the 
Holy  Scriptures,  might  truly  be  urged  upon  many 
Occaflons  apunft  the  Akoran  of  the  Mahometans, 
where  we  fiiould  in  vain  feek  for  an  Account  of 
the  Con[lrn£tio:i  of  the  World,  of  which  fo  much 
appears  in  the  Bible  of  the  Chrifitans ;  bur  fince 
thtfe  Papers  arc  not  fo  much  calculated  for  the 
Conviftion  of  Mahometans  as  of  Atbeifts  and  Unbe- 
bevers  in  genera^  it  feems  to  me  fufficient  juft  to 
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touch  upoft  it  here,  without  repeating  it  upon 
every  Occafion  in  the  following  Diicourfes, 

Sect*  XXXIII.  A  jhort  Account  of  what  isprofofed 
to  be  done  in  tfje  following  Work. 

Now  that  we  may  reduce  all  that  has  been 
laid  to  it's  End  and  tiejign,  and  that  we  may  con- 
vince every  reafonable  Perfon  of  the  Perfe&ions  of 
God,  this  alone  chiefly  remains; 

Phfi%1t)\ax  we  endeavour  to  fliew,  that  in  the 
vifible  World,  or  ratter  in  that  little  of  it  that  is 
as  yet  thorowly  known  to  us  by  Experience,  there 
does  appear  fo  much  Wifdom,  fo  much  Power, 
fo  much  Goodnefs  and  wonderful  Views,  that 
the  greateft  Work  of  Art  that  ever  was  pre* 
pared  by  Men,  is  not  comparable  to  it  ih  the 
Leaft, 

And,  fecondly,  that  we  endeavour  by  con- 
vincing Examples,  to  {how  the  undeniable  Truth 
of  what  has  been  faid  above,  relating  to  the  Holy 
Scriptures. 

We  know  very  well  that  an  Atheift  may,  upon 
fome  Occafions,  objeft  againil  this  lafl ;  that, 
perhaps,  at  the  Time  when  the  Bible  was  writ, 
Tikfcopes  and  Microfiopes  were  in  ufe,  and,  poffibly, 
brought  to  as  great,  if  not  greater  Perfection  than 
we  find  them  in  this  ptefent  Age ;  by  which 
Means  they  will  endeavour  to  evade  the  Proof 
which  we,  to  fomc  Places,  have  urged  from 
the  late  Discoveries  tlierebf  i  But  to  anfwer 
them  in  one  Word,  let  them  confider  with  them* 
felves, 

Fir  ft,  That  althoJ  we  have  Afttonomical  Ob- 
fervations  of  many  Ages  paft,  and  with  them  the 
Defcripcions  of  fevcral  In  ft  rumen  ts  then  ufed  j  yet 
we  do  not  find  any  mention  made  of  Tele/copes, 

*  d  2  nor 


Hi  The  PREFACE. 

nor  fo  much  as  the  Name  of  MkwfcQpes  among 
any  ot  the  ancient  Enquirers  into  Nature, 

Secondly^  That  the  Inventors  of  thefe  two  In- 
flruments,  who  lived  in  the  foregoing  Age5  were 
known  to  all  the  Philofophers  ;  no  body  being  yet 
able  to  prove  from  any  Memorials,  that  they 
were  known  to  others  before. 

*thirdljf3  Whether  it  be  credible,  that  the  old 
AftrmiomiTS  or  Naturalifts^  if  they  had  known  the 
Things  that  have  been  fince  difcover'd  by  thefe 
Optical  IbR rumen ts,  would  have  tranfmitted  down 
to  Pofterity  their  defe&ive,  and,  many  times, 
falfe  Conceptions  of  Things. 

Finally,  And  which  is  of  the  greatefl;  Impor- 
tance, let  them  ferioufly  confider,  how  prudent 
it  is,  in  a  Matter  upon  which  their  everlafting 
Welfare  or  Mifery  depends,  to  fupport  their  Sen- 
timents with  a  perhaps  or  it  may  hy  when,  befides, 
every  Thing  that  appears  in  Hiftory  makes  againft 
3em. 
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OR,  THE 

Right  Ufe  of  the  Contemplation 

OF  THE 

WORLD, 

FOR  THE 

Conviction  of  Atbeifis  and  Infidels. 
CONTEMPLATION  L 

Of  the  Vanity  of  allW orldly  Things. 

Sect,  L    Every  Man  is  placed  here  without  his  own 
Concmrence* 

O  begin  therefore  by  convincing  not 
only  thofe  who  are  ft  ill  under  Doubts, 
(whether  they  be  to  be  reckoned 
among  the  External  Chriftians  or  not) 
but  even  the  deplorable  and  obfti- 
nate  Atheift,  of  the  great  Necelfity  there  is  to 
be  rightly  afiured  of  the  moft  important  Truths, 
m&j  to    correft  thofe  Miftakes  which  he  has 
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hitherto  admitted  concerning  every  one  of  'em ; 
is  entreated  moft  fenoujly  to  reflect  upon  the 
Things  which  his  own  Experience  informs  him 
daily  to  come  to  pafs  about  him,  and  to  ask  his 
own  Confcience,  whether  he  don't  find  himfelf 
placed  in  this  World  without  any  A£t  or  Concur- 
rence on  his  own  Part?  Whether  it  be  in  his 
Power  to  prevent  his  being  oqe  while  Happy, 
Healthy  and  Strong;  anorher  while  Unhappy,  Sick 
and  in  Pain  ?  Whether  one  Day  does  not  follow 
another  without  his  Leave,  in  which  divers  things 
befal  him,  fome  with,  others  ggainft  his  Mind, 
notwithftanding  that  he  feels  m  himfelf  a  con- 
tinual Defire  influencing  and  governing  all  his  En- 
deavours of  obtaining  Good,  and  avoiding  Evil ; 
which  fometimes  fucceeds,  and  at  other  times 
happens  quite  otherwise  than  l>e  hoped  for  or  in- 
tended, by  Accidents  which  he  could  notefcape? 

Whether  he  does  not  obferve,  that  what  befals 
him  is  in  common  with  other  Men  ?  But  chiefly, 
Whether  he  does  not  fee  that  many  Men  die  daily, 
and  that  very  few  of  them  feem  to  have  any 
Thoughts  concerning  Death,  efpecially  whilft 
they  are  in  Health  ?  Norwithftanding  that  Sick- 
neffes  and  Difeafes,  by  which  they  are  fnatched 
away,  oftentimes  ftand  in  need  of  but  few  Weeks, 
fometimes  few  Days,  yea  even  Hours,  to  change 
them  from  ftrong  and  healthy  Men  into  dead  Bodies 
or  Carcafles. 

Sect.  II.  And  mttfi  be  convinced  of  the  Uncertainly 
of  his  Life. 

Further,  whether  he  is  not  like  all  other 
Men,  ignorant  of  the  Time  when  Death  fhalt 
overtake  him  ?  Yea,  at  the  End  of  one  Year  he  fees 
a  great  many,  who,  in  the  Beginning  of  the  fame, 
were  alive  and  healthy  (and  fome  of  whom  feemed 
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to  be  ftronger  than  himfelf)  to  be  fingled,  as  it 
were  with  Defign,  out  of  the  great  Number  of 
~  lankind,  and  to  be  a  Sacrifice  to  Death  arid  the 
Grave  ;  and  that  no  Body  has  been  able  hitherto 
to  find  out  any  Rule  or  Law  whereby  he  could 
conclude,  that  this  or  that  Man  Ihould  die  firfk ; 
unlefs  perhaps  fome  very  old  or  incurable  Perfons, 
of  whom  indeed  he  might  fay,  that  their  Death 
was  not  far  off:  But  even  in  fiich  cafe,  'tis  not  lefs 
true  that  he  is  ignorant,  as  near  as  they  may  feem 
to  be  to  their  End,  whether  he  himfeif  fliall  not 
go  before  them ;  fo  that  every  Man  is  forced  co 
own,  that  his  End  may  be  near,  as  well  as  that 
of  thofe  whom  he  fees  die  before  him;  and  who, 
whilft  they  were  in  Health,  knew  as  little  thereof 
is  he  himiclf  does  now  of  his  own  Death, 

Sec  t-  IIL  He  mtifl  like-wife  he  convinced  of  the  Vanity 
of  all  ^worldly  Things  with  reflect  to  himfelf 

Now  fince  Death  does  fo  furely  overtake  every 
Man,  and  yet  the  Time  of  it  is  fo  uncertain  ; 
fince  it  deprives  us  of  the  Ufe  and  Enjoyment  of 
all  that  is  to  the  World,  ought  not  every  one  that 
confiders  thefe  Matters  be  convinced  of  the  great 
Vanity  that  is  in  himfelf,  and  in  all  worldly 
Things  with  refpeft  to  him  ?  Forafmuch  as  he 
cannot  enjoy  either  Profit  orPleafure  from  thence, 
but  fo  long  as  he  lives ;  and  how  long,  or  how 
fhort  that  Life  will  tail,  he  knows  not.  This  only 
he  knows,  that  when  he  is  arrived  to  a  certain 
Number  of  Years,  it  cannot  be  very  long  ;  And 
he  cannot  Ly,  if  he  confiders  every  thing  as  he 
ought,  that  it  is  very  defirable  to  attain  to  a  great 
Age  ;  fince  bein^  deprived  of  the  Ufc  of  all  his 
Faculties,  his  Death  is  as  it  were  anticipated 
thereby ;  for  it  leaves  him  neither  Feet  to  walk* 
Eyes  to  fee,  Ears  to  hear,  or  Teeth  to  cat  with ; 

A  z  and 
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and  thus,  while  he  is  ftill  alive,  he  is  by  degrees 
thruft  out  of  the  Company  of  Men,  and  becomes, 
as  one  may  fay,  a  living  Carcafs. 

Sect*  IV.  //  ?/  not  evert  deferable  to  live  hei  e  con- 
tinually, thof  in  Health. 

Now  if  we  fhould  add  to  all  this,  that  fiich  as 
live  long  are  not  only  fubjeft  to  the  Infirmities  of 
old  Age,  but  often  to  very  grievous  Sicknefs  and 
Pains ;  fome  of  which  are  entirely  or  almoft  in- 
curable, viz,*  in  cafe  he  be  deprived  of  all  his 
Strength,  and  worn  away  by  a  Confumption,  or 
tormented  by  the  Gout,  or  Stone  in  the  Blad- 
der, by  a  cancerous  Humour,  or  by  the  Fal- 
ling Sicknefs  ;  to  fay  nothing  of  a  thoufand  other 
Didempers,  to  which  he  is  obnoxious,  and  which 
he  may  juftly  apprehend,  becaufe  he  fees  fo  many 
other  Men  affefted  with  'cm  :  Would  not  he  have 
a  great  deal  of  Reafon  to  wifh  that  merciful  Death 
might  fet  him  free  from  all  thefe,  and  from 
miserable  old  Age  at  the  fame  Time? 

Now  if  one  fliould  fuppofe,  which  however 
fcarce  happens  to  any  Man,  that  the  Evils  of  old 
Age  do  not  render  his  Life  a  Burden,  and  that 
he  fhall  enjoy  even  as  long  as  the  World  it  felf  fhall 
laft,  the  fame  Strength  both  of  Body  and  Mind 
as  he  did  in  his  Youth,-  yet  when  he  ferioufly 
confiders  every  thing,  this  very  State  and  Condi- 
tion far  from  being  deferable,  muft  appear  to  him 
very  deplorable  :  For,  Fnft,  In  cafe  his  Native 
Country  Ihonld  be  ruined  and  laid  wafte  by 
Earthquakes,  Inundations,  or  War,  he  cannot 
efcape  Mifery  and  Poverty  as  well  as  the  reft  : 
And  how  many  Years  of  tedious  Labour  are  there 
required  to  repair  what  he  has  loft,  fo  as  to  be 
able  to  enjoy  the  fame  the  remaining  Part  of  his 
Life  ?  And  having  fcraped  it  up  again  with  Trou- 
ble, 
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ble,  mull  not  this  Man,  who  is  to  live  as  long 
as  the  World  ftands,  be  always  in  Pain  and 
Fear  of  lofmg  it,  either  after  the  fame,  or  fome 
other  Manner  ?  At  leaft  fincc  the  World  it  felf  is 
fubjcS:  to  thofe  Revolutions  with  which  the  Hifto- 
ries,  of  all  Ages  have  acquainted  us-  How  few 
Governments  are  there  that  ha\7e  been  able  to 
keep  their  Footing  for  feveral  Ages  together, 
and  of  which  the  Inhabitants  have  not  been 
driven  or  rooted  out  ?  And  on  the  contrary  *  how 
many  can  wc  reckon,  which  after  they  have  rifen 
to  the  higheft  degree  of  Glory  and  Grandeur,  yet 
at  I  aft  have  found  their  End  in  an  entire  Deftru- 
ftion  ?  So  that  even  fuch  a  long  and  healthy  Life, 
as  we  have  been  fuppofing,  would  only  be  a 
miferable  Pilgrimage  for  him,  in  which,  when  he 
had  hardly  come  out  of  one  calamitous  State,  he 
would  be  in  a  continual  Apprehenfion  of  ano- 
ther. 

And  if  no  evil  Accident  fhould  overtake  him 
(which  is  not  to  be  conceived)  whac  Pleafures 
are  there  in  the  World  that  are  lafting  ?  So  that  he 
can  expeft  nothing  elfe  but  that  ftich  a  Fleaftire, 
which  whilft  it  was  new,  was  very  agreeable  to 
him 3  either  by  long  Enjoyment  (as  Cuftom  ren- 
ders all  things)  would  become  firft  indifferent, 
and  afterwards  infipid  •  or  at  beft,  by  the  Uncer- 
tainty which  is  vifible  in  all  Things,  would  foon 
forfakehim  :  Had  he  a  Wife,  Children,  and  good 
Friends,  which  are  the  molt  comfortable  things  of 
this  World,  they  would  all  die  before  him  ;  and 
he  would  every  time  be  fubjeft  to  that  Heart- 
breaking Sorrow  of  lofing  thofe  deareft  Treafures 
were  they  to  live  long  ?  So  foon  as  they  are  over- 
taken by  the  Infirmities  of  old  Age,  they  would 
only  be  continual  Objefts  of  Pity,  and  conse- 
quently of  Grief  to  him :  Yea,  every  Thirty, 
Forty,  or  at  leaft  Fifty  Years,  he  would  meet  with 
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a  aew,  and  confequently  a  ftrange  Generation, 
4nd  be  obliged  at  every  Turn  to  enter  into  new 
Friendships  and  a  new  Acquaintance ;  or  to  con- 
vecfc  with  unknown  People,  whofe  Inclinations  he 
jpuft  ftudy  and  learn  to  know  again,  to  the 
End  that  he  may,  whether  he  will  or  no,  conform 
.fris  own  to  theirs,  if  he  expe&s  to  enjoy  any  Fa- 
your  or  Kindnefs  among  them.,  and  not  to  be  ex- 
.(cluded  from  their  Convention  as  a  ftiff  and  ill* 
natur'd  Fellow  :  And  if  he  has  had  Children,  of 
which  even  a  numerous  PoJierityare  remaining, 
what  Friendship  and  Love  can  he  promife  himfelf 


him,  would  be  yet  in  a  remote  Degree  of  Rela- 
tion ;  fince  Experience  teaches  us,  how  foon  all 
Kindred,  after  a  few  Defcents,  grow  ftrange  to 
one  another  :  And  I  have  often  thought,  if  Adam 
himfelf,  our  common  Father,  fbould  return  again 
to  the  World,  and  ftay  Jiere  fome  Ages,  whether 
any  of  his  Pofterity  would  receive  him  friendly  ? 
Especially  if  he  £hould  pretend  to  make  ufe  of 
that  Right,  by  which  he  alone  would  be  entitled 
to,  the  Property  and  Government  of  every  thing  2 
Would  not  the  moil  Part,  if  not  every  individual 
Man,  think  that  he  did  them  Wrong,  and  fee  him, 
with  concern,  taking  Poflfeffion  of  their  Habita- 
tions ?  Now  in  cafe  the  Refpeft  and  Love  which 
every  one  owes  him,  could  not  fo  far  prevail,  as  to 
render  a  Father  happy  among  his  Polterity,  what 
could  be  expefrcd  by  a  Man  in  fo  great,  tho*  ftrong 
and  healthy  old  Age,  who  would  be  no  longer 
confidered  as  a  Father,  but  as  a  remote  Kinfinan, 
whofe  Pedigree  could  not  be  traced,  or  perhaps 
even  as  a  meet  Stranger  ? 


Sect, 
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Sect.  V,    l%e  mifenbk  Condition  oj  the  Atbeiftf* 

Since  then  a  long  and  healthy  Life,  which 
otherwife  fee  ins  to  be  the  moll  defirable  Bleffing 
upon  Earth,  is  fo  vain,  a  Man  cannot  be  ren- 
der M  happy  thereby  ;  let  any  one  who  doubts  or 
denies  the  Perfe&ions  of  a  God,  extend  his 
Thoughts  farther ;  and  fee,  ftrft,  How  dreadful 
fueh  a  Life  would  be  to  him  in  particular,  even 
tho*  according  to  his  miferable  Philofophy,  he 
had  no  God  to  fear,  and  that  all  Things  were 
directed  either  by  meer  Chance,  or  by  irrational, 
unknowing,  and  neceflary  Caufes, 

fpF  from  fuch  Principles  as  thefe,  he  mull 
grant,  that  in  cafe  he  were  unhappy,  nothing  but 
Chance  could  relieve  him ;  if  he  were  happy, 
fiace  the  Caufe  thereof  is  accidental  and  igno- 
rant of  its  own  Efteds,  he  mud  live  in  a  continual 
Fear ?  that  every  Moment  may  change  his  Condi- 
tion :  And  not  to  reckon  up  all  the  Circumftances 
that  may  evince  the  fame,  what  is  there  in  the 
World  from  which  he  can  cxpeft  the  leaft  Happi- 
nefs  or  Advantage  with  any  Foundation  of  a  tea- 
fonable  Hope,  and  from  whence  he  can  expeft 
any  Love  or  Good-will  towards  him,  let  him  be- 
have himfclf  as  he  will  ?  And  that  Man*s  Life 
muft  be  very  Miferable,  who  is  neither  Loved 
nor  Efteemed  by  any  Body.    Suppofe  he  were  a 
Prince  that  Governs  a  whole  Nation,  how  can  he 
think,  without  great  Uneafinefs,  that  it  is  by 
meet  Chance  his  Subje&s  obey  him  ?  If  he  be 
fubjeft,  and  lives  under  the  Command  of  a  Su- 
perior ;  muft  he  not  tremble  when  he  confiders 
rhat  it  is  Accidental  only  that  his  Goods  are  not 
ftolen  ;  his  Honfes  burnt;  his  Wife  and  Daugh- 
ters Raviflied ;  his  Sons  carried  into  Slavery  or 
Murdered ;  and  that  it  is  by  meer  Accident  that  his 

Children 


8  The  Cbriftian  Pbibfopber. 

Children,  being  Wicked,  do  not,  without  any 
fcruple  oi  Conference,  Poiion  him  for  the  Sake  of  his 
Inheritance,  in  cafe  they  think  he  keeps  them  too 
long  out  of  it?  And  iince  upon  this  fame  Hypo- 
thecs there  is  no  kind  of  Order  or  Providence, 
and  that  Chance,  as  Chance,  may  at  all  nmes 
produce,  indifferently,  this  or  that  Efteft  ;  Muft 
he  not  tremble  when  he  looks  upon  the  Earth, 
which,  if  every  Thing  depends  upon  Chance, 
may  immediately  begin  to  burn  under  him,  or 
may  open  her  Mouth  and  fwallow  him  up?  And 
if  he  looks  into  the  Air,  muft  he  not  imagine, 
that  it  is  purely  Accidental  rhat  he  is  not  de- 
ftroyed  by  Storms  and  Tempefis,  by  Thunder 
and  Lightning,  or  that  Rains  and  unfeafonable 
Weather  do  not  rain  all  his  Plantations  and  Pof- 
feflions  ? 

In  vain,  alfo,  will  he  endeavour  with  fiich  like 
Conceits  to  avoid  all  thefe  Terrors  j  tho*  he  fhould 
admit  that  it  was  not  a  meer  Chance3  but 
an  unintelligent  Necclficy  which  Governs  the 
Univerfe  by  certain  unchangeable  Laws  j  for 
iince  according  to  thefe  fuppofed  Laws,  he  fees 
feveral  interfering  Operations  of  Nature  come 
to  pafs  ,  whilft  he  fees  the  Air  one  time  Calm, 
another  time  Tcmpeftuous  ;  whilft  he  fees  the 
Wind  from  the  South,  and  then  again  from  ,  the 
North*  the  Sea  Ebbing  and  Flowing;  one  Sea- 
fon  extreamly  Hot,  another  very  Cold,  and  the 
like;  mull  he  not  confefs  ftho'  he  fhould  fuppofe 
that  all  this  did  neceflarily  happen)  that  it  will 
be  as  terrible  to  him  as  Chance  it  felf ;  to  him 
who  knows  not  when  a  contrary  Effeft  fliall  be 
produced  according  to  fcbsft  fame  Laws. 


Sect* 
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Sect.  VI.    1%e  Advantages  which  they  that  Lev* 
and  Fear  a  God  enjoy. 

Lastly,  let  him  tell  us  fincerely,  whether  in 
refpeft  to  all  that  has  been  laid,  he  does  not 
think  thofe  Per  fans  to  be  unfpeakably  more  happy, 
who  are  convinced  that  they  depend  upon  an 
adorable  Creator  ;  by  whofe  Wifdom  they  have 
been  fo  wonderfully  formed  ;  whofe  Power  has 
render  *d  fo  many  of  his  Creatures  fubfervient  to 
their  Well-being ;  who  has  given  them  the  Capa- 
city to  enjoy  the  fame  with  Pleafure  and  Thank- 
fulnefs;  who  being  Wife  and  Mighty  can  pre- 
ferve  them,  and  being  Merciful  will  prefer  ve 
them ;  that  without  his  good  Pleafure,  none  of 
the  aforefaid  Evils  come  upon  them  ;  infomuch, 
that  if  He  be  with  them,  nothing  can  be  againft 
them;  who,  befides,  the  good  Things  of  Na- 
ture winch  He  is  largely  and  conftantly  dealing  out 
to  them,  makes  known  his  Word  to  them  *  and 
to  remove  all  their  Doubts,  has  ftampM  it  with 
irrefragable  Marks  of  its  Divine  Original;  who 
has  there  revealed  His  Will,  purfuant  to  which  He 
will  be  fought  after,  ferved,  thanked,  and  p railed 
by  them  ;  who  has  there  mantfefted  his  Love  to 
them  which  pafles  all  Underftanding ;  and  has 
like  wife  promiied  to  render  them  eternally  happy 
after  Death. 


Sect-  VIL    It  is  therefore  neceffary  to  feek  for  the 
Dmonflrations  of  a  Gcd>  Pfalm  xiv.  I. 

Now  fince  every  Atheift  mult  confefs,  that 
his  own  Principles  (unlefs  he  will  deny  them  too) 
do  render  him  unhappy,  and  caufe  him  to  live 
in  continual  Apprehenfions  ;  I  leave  him  to  jujlge^ 
whether  a  Man  muft  not  be  a  very  aUfimlrFerfon^ 
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and,  as  it  were,  an  Enemy  to  himfelf,  who  not- 
withflanding  that  he  fees  the  contrary  Opinion 
maintained  by  many  others,  of  whofe  Wifdomhe 
has  no  Reafon  to  doubt,  yet  takes  all  the  Pains 
imaginable  to  perfwade  himfelf  that  there  is  no 
God;  and  therefore,  whether  the  Holy  Penman  of 
the  firft  Verfe  of  the  14th  Vfalm,  has  not  a  great 
deal  of  Reafon  to  give  fuch  a  Man  the  Name  of 
Fool?  Who  tho*  he  can  never  prove  his  Opinions, 
yet  with  all  his  Heart,  and  alt  his  Soul,  endea- 
vours to  make  himfelf  Mifcrable,  and  to  run 
headlong  into  a  State  full  of  Terror  and  Di- 
ftra&ion  j  that  is  to  fay,  into  the  Condition  of  an 
Athetft. 

For  a  Confirmation  of  the  Truth  of  what  has 
been  here  faid,  I  could  farther  add,  that  I  my 
felf  have  heard  one  of  thefe  miferable  Wretches, 
whofe  Judgment  feemcd  capable  of  every  Thing 
but  acknowledging  a  G  o  lament  the  Unhappi- 
nefs  of  his  Condition  with  great  fratiknefs,  and 
in  the  moft  pathetick  Manner. 

And  I  can't  forbear  frying,  that  the  Remem- 
brance of  it  does  ftill  very  much  affe£t  me  wbilft 
I  am  now  writing  it,  tho'  long  after  his  Deceafe. 

To  proceed ;  If  any  one  has  a  true  Love  for 
himfelf,  and  does  but  hear  that  it  is  maintained 
by  many  Per  fori  s  for  an  incontroverted  Truth, 
that  there  is  a  M%Je\  Mighty,  and  Merciful  Creator 
of  the  tJniverfe,  who  can  render  all  rhofe  that 
endeavour  to  know,  ferve,  and  honour  Him,  Hap- 
py, both  now  and  for  ever  ;  and  rhofe  that  deny 
or  defpife  Him,  Miferablc  to  all  Eternity  :  I  fay, 
t;hat  Man  muft  be  in  a  very  defperatc  Mind,  if  he 
does  not  think  it  to  be  of  the  utmoft  Importance 
to  enquire  into  the  Force  of  fuch  a  Proof,  upon 
which  fo  many  wife  Men,  living  and  dying,  do 
entirely  depend. 


Sect; 
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Sect.  VIIL    T'he  Tranfitim  ta  tbt  following  Com 
temflamns. 

I  Hope  then,  that  among  tfaefe  unhappy  Men 
there  may  be  fomc  found,  who,  in  order  to  tree 
themselves  from  thefe  fad  Uncertainties  (tor  no 
Athetft  ever  had  any  Certainty  of  his  wretched 
Notions)  will  think  it  worth  their  Pains,  ferioufly 
to  weigh  the  Arguments  that  may  contribute 
thereto;  and  we  befeech  fuch  to  pafs  oa  along 
with  us  to  the  following  Contemplations ;  and 
perhaps  the  Great  God  of  Heaven  and  Earth 
may  vonchfafe  (as  we  heartily  beg  of  Him  for 
their  Sakes)  to  open  their  Eyes,  to  the  End  that 
they  may  fee,  and  be  fully  convinced  of  the  un- 
expreffibly  amiable  Perfections  of  his  glorious 
Works. 


CONTEMPLATION  it. 

Of  all  that  is  V'tfible^  and  of  Our  fthes  in 
particular* 


Sect,!    It  is  mceffary  to  call  upon  GOD  at  the 
Beginning. 

BEfore  we  come  to  the  Thing  it  felf,  and  from 
the  vifible  Part  of  the  World  endeavour 
to  fiiew,  that  in  the  Structure  theredf,  the  wxP- 
dom,  Power  and  Goodnefs  of  the  Great  Crea- 
tor {bines  out  with  more  Brightnefs  and  Luftre, 
than  to  admit  of  a  Comparison  between  any  of 
his  Works,  and  thofc  of  the  moft  skilful  Artificer 
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that  ever  was.    Let  it  not  feem  ftrange  to  any 
one,  that  in  this  Enquiry,  which  perhaps  may  be 
thought  purely  Natural,  we  affirm  it  to  be  abfo- 
lutely  neceilary,  Hrft  of  all  to  implore  the  Great 
Creator  and  Governor  of  all  Things,  with  the 
deepeft  Humility,  that  He  would  be  pleafed  to 
enlighten  our  Underftanding  (which  in  it  felf  is 
fo  dim^  that  we  may  view  and  comprehend  the 
Beauties  and  Wonders  of  his  Works ;  and  farther, 
that  thro*  his  Goodnefs  He  would  vouchfafe  to 
purify  our  Hearts  from  all  com  radioing  Paffions 
and  unreafonable  Notions  refulting  from  thence  ; 
fincc  it  is  not  unknown  to  any  one  who  has  ob- 
tained this  Grace,  that  He  can,  as  it  were,  feel 
and  difcover,  in  innumerable  Things,  with  an  en- 
tire Conviftion  of  his  Confcience,  the  adorable 
Maker  of  them ;  that  many  Things  have  often 
prefented  thcmfelves  to  his  Mind  formerly,  and 
have  been  rightly  underflood  and  comprehended  by 
him,  without  once  exciting  him  to  look  up  to  the 
firft  and  chief  Caufe  thereof :  So  that  it  plainly 
appears  from  hence,  that  neither  the  Penetration 
of  his  Judgment,  nor  the  Things  thcmfelves,  arc 
fufficierit  to  lead  him  to  a  right  Contemplation, 
without  fome   farther  Affiftance  befides  them. 
And  in  cafe  an  Atheifl  fliould  only  confider  thefe 
Convictions  as  Hiftorical  Truths  ;  yet  at  leaft  he 
muft  acknowledge,  that  in  a  Matter  of  fo  great 
Importance,  and  upon  which  his  everlalting  Hap- 
pinefs  or  Mifery  depends  ;  it  would  do  him  no 
Harm,  according  to  his  own  Principles,  if,  like 
the  Athenians ,  he  fhould  invoke  the  Affiftanee  of  a 
G  0  D,  as  yet  uuknmn  to  him. 


Sect. 
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Sect.  IL    GQD's  Eternal  Exifience  proved  from  the 
Creatures. 

Now  to  proceed  to  our  intended  Work  :  Since 
our  Defign  is  rather  to  Offer  or  Propofe  the  Proofs 
of  the  Perfections  of  God,  that  is  to  fay,  of  his 
Wifdom>  Power,  and  Gcodnefs,  by  way  of  Con- 
viftion  to  unhappy  Atfe;ftsy  and  doubting  Minds, 
than  to  prove  his  Eternal  Exifteme,  that  being 
not  denied  by  any  Atherfis  who  own  an  Eternal 
Beings  as  far  as  I  know;  yet  if  there  be  any 
among  them  fo  blind  as  ftill  to  doubt,  whether 
this  alfo  can  be  demonftrated  from  his  Works* 
we  fhall  likewife  endeavour  to  give  them  full  Sa- 
tisfa&ion  herein,  and  to  produce  unanfwerable 
Proofs  thereof  in  this  very  Place,  before  we  pro- 
ceed to  the  other- 
Let  the  Atheift  then  ask  himfclf,  upon  the  Suppo- 
fition  that  there  was  no  Eternal  Being,  that  is,  in 
cafe  there  ever  w&s  a  com  pleat  i%/jj7jg,when  there 
was  neither  Creator  nor  Creature,  nor  any  thing 
whatever  that  had  an  Exiftence,  whether  he 
muft  not  be  convinced,  that  in  all  Eternity  the 
fmalieft  Thing  whatever  could  not  come  to  Exift  j 
and  that  fuch  a  Nothing  muft  remain  and  continue 
to  infinite  Ages  a  meer  and  fimple  Nothing? 

So  that  not  only  from  thefe  vaftly  extended 
Heavens,  and  their  unfpeakable  great  Lights  and 
Bodies,  but  even  from  the  moft  tender  Leaf  or 
Grafs,  from  the  moft  contemptible  Stone  we 
tread  upon,  and  from  the  fmalieft  Grain  of  Sand, 
this  Aflertion  can  be  irrefragably  maintained^ 
fince  if  ever  there  was  a  compleat  Nothing,  the 
vcrymeaneftof  all  thefe  could  never  have  been 
produced,  or  made  to  Exift  in  an  Infinity  of  Ages* 
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Sect,  III.    The  fame  proved  from  Romans  u  a  a 

After  the  fame  Manner  wc  fee  the  Apoflle 
Paul  proving  God's  Eternal  Power  y  whereby  He 
Exifts  of  himfelf  from  all  Ages,  and  his  Divinity^ 
whereby  He  is  diftinguifiied  from  all  Creatures 
that  have  had  a  Beginning  ;  and  thus  fpeaking  in 
his  Epiftle  to  the  Romans \Ck  i.  v.  20,  Ihe  iwuifibk 
Umrgs  of  him  from  the  Creation  of  tlx  pffirld  are 
clearly  feen,  being  under  flood  by  the  Things  that  are 
madey  even  hts  Eternal  Power  and  Godhead ;  fo  that 
they  are  without  Excufe  :  And  fhewing  like  wife  that 
in  naming  the  Creatures  in  general,  lie  excepts  no- 
thing out  of  'em,  how  fmall  focver  it  may  be, 
which  by  its  Exiftence  is  not  capable  of  con- 
vincing, with  the  utmoft  Certainty,  every  one 
that  has  not  quite  loft  the  Ufe  of  his  Rtafon,  of 
God's  Eternal  Power  and  Divinity  y  that  is, among 
other  Things,  of  his  Eternal  Exiftence. 

Sect*  IV.  77ie  Contemplation  of  Our f elves  in  general. 

Now  as  this  Contemplation  of  all  Creatures 
in  general,  after  the  aforefaid  Manner,  is  a  Te- 
ftimony  to  every  Man's  Confcience,  that  there  is 
au  Eternal  God  ;  fo  likewife  will  every  Man  that 
only  views  the  Frame  and  Conitruftion  of  Wra- 
felf,  (and  considers  who  he  is,  and  whereof  he 
confiits  ;  how  he  is  come  into  this  World  and  fup- 
ported  therein  J  from  thence  be  convinced  of  the 
Wifdom,  Power,  and  Goodnefs  of  fuch  a  God, 
without  hardly  confidering  any  other  Particu- 
lars, tho*  we  hope  alio  to  Account  for  them 
hereafter. 

He,  therefore,  who  has  hitherto  denied  o\ 
doubted  of  fo  weighty  a  Truth,  let  him  turn  his 
Eyes    and  Thoughts   firft  upon  himfelf  only, 

when 
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when  he  cannot  but  confefs,  that  he  has  a  Body,  of 
which,  being  in  Health,  he  is  capable  to  move 
feme  Parts,  fuch  as  the  Hands,  Feer,  Eyes,  &c. 
arbitrarily,  and  according  to  his  own  Pleafure  ; 
and  again  (which  is  very  remarkable)  that  his 
Will  has  little  or  no  Influence  or  Power  over  other 
Parts  ;  thus  his  Heart  buats,  his  Blood  circulates, 
his  Stomach  and  Bowels  arc  moved  ;  the  Hu- 
mours and  Fluids,  which  compofe  fo  great  a  Parr 
of  his  Body,  produce  feveral  Effefts  in  him,  with- 
out his  being  able  either  immediately  to  hinder 
or  promote  their  Operation  :  Moreover,  he  finds 
that  he  Underftands,  Wills,  Reafons,  Loves,  Hates, 
Fears,  Hopes,  and  (in  one  Word,  that  Philofo- 
phcrs  commonly  make  ufe  of  to  Sum  up  the 
whole)  that  he  thinks. 

Sect,  V*    The  Contemplation  of  cur  Bodyy  which  is 
Earth. 

Now  upon  enquiring  firft  into  our  Body,  we 
are  convinced  by  certain  Experience,  that  the 
fame  confifts  of  the  Food  we  ufe,  fuch  as  Herbs, 
Fruits,  Corn,  Flefli,  FtQi,  Water,  and  the  like. 
TheBealls  have  likewife  their  Food  J  and  tho* 
thefe  eat  one  another,  yet  the  Food  of  moft  of 
them  confifts  of  Plants  and  Water ;  for  as  for 
FoUHs*  Metals,  and  fuch  like,  we  do  not  yec 
know  that  they  ferve  for  Food  to  any  Creatures; 
and  tho'  they  fhould,  yet  the  following  Proof 
will  remain  in  its  full  Force. 

Now  all  thefe  Plants  fpring  out  of  the  Earth, 
and  being  fown,  feem  to  draw  their  whole  Sub- 
ftance  from  Earth  and  Water,  excepting  only  what 
Air,  Light,  or  fuch  like  Matter,  may  contribute 
thereto  ;  which  Mixture  of  all  together,  becaufe 
we  meet  with  it  in  all  fruitful  Soils,  we  fhall  here- 
after, for  brevity  fake,  call  by  the  common  Name  o£ 
Earth.  B  2  From 
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From  whence  then  a  Man  muft  finally  con- 
clude, that  the  Matter  whereof  his  Body  con- 
fifts,  is  nothing  but  the  Water  he  ufes  in  his 
Drink,  together  with  an  altered  and  difguifed 
Earth,  which  firft  becomes  Plants,  and  after- 
wards is  turned  into  the  Subftance  of  his  Body. 

Now  if  all  this  does  not  appear  clearly  enough 
to  him,  let  him  fuppofe  the  Perfon  of  a  Man, 
who  having  been  before  very  Fat  and  Heavy,  has 
loft  feme  Pounds  of  Fat  by  Sicknefs;  if  fuch 
a  Man  being  reftored  to  his  Health,  and  ufing  no 
other  Food  than  Eread  and  Water,  fiiould  again 
attain  to  his  firft  Weight,  whence  proceeds  this 
his  new  Flefli,  but  from  the  aforefaid  Bread  and 
Water  ?  but  more,  efpecially,  if  he  confiders  the 
Smallnefs  of  his  Body  in  the  very  beginning, 
which  when  his  Mother  firft  conceived  him,  was 
fcarce  of  the  Weight  of  half  an  Ounce,  tho* 
the  fame  Body  afterwards,  firft  by  the  Nourifh- 
ment  it  received  from  the  Mother,  and  after- 
wards what  it  took  in  it  felf  (both  which, 
with  refpeft  to  the  Matter  of  it,  can  be  called 
nothing  but  Earth)  grows  up  to  a  Man  of  fo 
many  Pounds  weight;  and  will  he  then  ftill 
doubt,  fince  all  this  Nourishment  confifts  of  Water 
and  Earth  only,  whether  his  whole  Body,  in  its 
utmoft  extent,  is  any  thing  elfe  but  a  Metamor- 
phofed  Earth  ? 

Sect.  VI.    That  the  Body  does  notThink. 

Having  now  difcover'd  thefe  Things  con- 
cerning his  Body  (that  we  may  advance  a  little 
farther)  let  him  fuppofe  himfelf  fitting  with  ano- 
ther Perfon  at  Dinner,  could  he  think  that  the 
Bread,  Flefh,  Fifh,  Beer,  Wine,  &c.  that  arc 
eaten  and  drunk,  fliould  firft  become  Nourifli- 

ment, 
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mcnt,  and  afterwards  being  turned  into  his  Body  ; 
(or  rather,  that  a  quantity  of  Earth,  from  whence 
this  Nourifhment  proceeds)  has  the  Capacity  to 
judge  of,  and  to  underfland  his,  or  another  Man's 
Difcourfe  ;  or  can  comprehend  the  Dcmonflration 
of  a  Proportion  in  Euclid  ?  or  let  him  coM?der, 
whether  a  skilful  Chymift  and  Philofophcr  could 
ever  juftly  fancy  to  himfelf,  that  he  was  able  to 
produce,  out  of  fuch  Food  or  Nourifhment,  a 
folid  or  fluid  Body  (befides  which  two,  no  third 
can  be  {hewn)  that  can  Think,  Reafon,  and  Dif- 
courfe like  a  Man?  Now  I  cannot  bring  my  felf 
to  fuch  a  Belief,  that  there  ever  was  any  Man, 
who  defired  to  pafs  for  a  Pcrfon  of  the  leafl  Senfe, 
capable  of  advancing  fuch  Notions,  and  intrench- 
ing himfelf  in  the  fame,  againft  an  approaching 
Eternity. 

Sect.  VII.    The  Soul  demmflrzted* 

All  this  being  duly  weighed,  can  a  Man 
make  any  other  fort  of  Conclufion,  than  that  his 
Food  confiding  of  Earth  and  Water  is  the  Sub- 
fiance  of  his  Body ;  and  that  nothing  of  thofe, 
or  of  any  thing  elfe  produced  by  thofe,  (nor  con- 
fequently  his  Body)  is  capable  of  Underflanding, 
Reafonhig,  or  Thinking. 

And  yet  he  is  aflured,  and  plainly  convinced, 
that  he  both  Underftands,  Reafont,  and  Thinks  ; 
this  therefore  is  an  irrefragable  Proof  that  there 
is  fomething  elfe  in  him  befides  his  Body,  which 
Underflands,  Reafoits  and  Thinks  \  fo  that  he  docs 
thereby  know  fo  much  of  himfelf,  as  that  he  is 
compofed  of  two  diflinft  Subftances,  viz,,  of  a 
Body  which  is  Earth,  and  of  fome  other  Thing 
befides  his  Body,  which  other  Thing  Us/derftandss 
Reafons,  and  Thinks:  This  laft  is  called  the  Soul ; 

B  3  and 
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and  therefore  be  knows  that  he  does  confift  of  a 
JJody  and  $oui 

Sect*  VIII-    No  Man  proceeds  from  himfelf,  mr  from 
his  Parents,  but  from  axotfor. 

Being  come  thus  far,  and  knowing  what  he 
is,  let  a  Sceptkky  or  an  Atheifi,  go  a  little  farther 
with  us,  and  endeavour  to  find  out  how  he  came 
into  this  World,  and  how  he  is  here  fupported. 

And  that  he  may  bring  himfelf  to  confider  the 
fame  experimentally,  let  him  examine  himfelf, 
and  fee,  if  it  was  in  his  Choice  or  Power 
to  be  here  or  not ;  whether  he  would  choofe  to 
be  formed  Sick  or  Healthy,  Blind  or  Seeing, 
Streight  or  Crooked  ;  To'  all  which,  without 
doubt,  he  Will  anfwer,  that  he  would  rather  be 
form'd  with  the  good  Qualities.  On  the  con- 
trary, let  him  by  his  own  Experience  enquire, 
whether  he  be  not  placed  here  without  the  leaft 
Aft  or  Concurrence  of  himfelf,  and  entirely 
without  his  own  Knowledge  in  the  Condition 
wherein  he  finds  himfelf,  and  wholly  uncapablc 
of  beft owing  on  himfelf  more  or  fewer  Advan- 
tages of  Nature  ;  Confequentiy  then,  he  muft  be 
convinced  that  he  does  not  proceed  from  himfelf, 
but  from  another. 

But  fuppofing  it  fhould  be  objefted  by  fome 
body  (who  being  wavering  and  full  of  Doubts, 
and  unwilling  to  confent  to  what  has  been  here 
advanced,  leaft  he  fliould  be.  forced  to  acknow- 
ledge a  G  o  d)  that  his  Parents  were,  by  way  of 
Procreation,  the  firft  Caufes  of  his  Exiftenee  in 
this  World  which  at  firft  fight  carries  fomethjing, 
fpecious  with  it.  Yet  if  he  will  be  pleafed  to 
penetrate  farther  into  the  Matter,  he  cannpt  re- 
fiife  believing,  that  bis  Parents,  as  well  as  others^ 
QWf;  their  beginning  to  that  defire  of  propagating 
;        .  •  -  ^  . ...  their 
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their  Species,  which  is  naturally  implanted  in  all 
Creatures;  without  any  Certainty  at  the  fame  time, 
or  thought  of  the  Confequences  of  fuch  an  Aft: 
And  muil  he  not,  moreover,  confefs,  that  none 
of  'tm  all  were  capable  of  knowing  or  faying 
whether  it  fhould  be  a  Man  or  Woman,  a  deform- 
ed or  weli-fhaped  Child  that  was  to  be  produced  ? 
Yea,  after  the  Birth,  does  it  clearly  appear  to 
either  of  the  Parents,  how  the  Body  of  fuch  a 
Child  is  framed  with  refpeft  to  its  Veins,  Nerves, 
Flefti,  Bones,  Humours,  and  other  Parrs  ? 

Now  if  all  this  be  brought  to  pafs  without 
the  Knowledge  of  the  Parents  $  if  they  be  entire- 
ignorant  of  the  Corapofition  or  Structure  of  their 
Child,  how  can  he  look  upon  them  as  the  true 
Caufe  of  his  Being  and  Subfifting?  Can  one  juft- 
ly  hold  that  Perfon  for  the  Artificer,  or  the  real 
Caufe  of  any  Machine,  who  is  forced  to  own 
that -  he  does  not  know  anything  of  the  Con- 
ftruftion,  nor  how  it  came  to  be  fo  made  ?  and 
yet  more,  who  did  not  fo  much  as  know  even 
whether  it  was  made  by  him,  tho'  he  did  all  that 
lay  in  his  Power  towards  the  Production  of  it  ? 

And  fince  he  cannot  judge  that  his  Parents 
have  contributed  more  to  him  than  others  do 
to  their  Children,  muft  he  not  own  that  it  follows 
from  thence,  that  he  is  placed  here  entirely  with- 
out his  own  Concurrence,  and  without  being 
able  to  prove  that  his  Parents  arc  any  thing  el fe 
but  unknowing,and  confequently  no  true,  but  at  the 
mod,  inftru  mental  Caufes  only  of  his  Exiftence  ? 

Moreover,  to  the  end  that  we  may  obviate  all 
Evafions,  and  demonftrate  undeniably  that  he 
cannot  be  produced  by  his  Parents  as  true  Cau  fes„ 
let  him  recolleft,  that  befides  his  Body  there  is 
a  Soul  of  which  he  confifts,  which  has  been  al- 
ready fhewn  to  be  entirely  different  from  his 
Body  :  Now  all  that  could  happen  towards,  his 

B  4  Pro* 
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Production  on  the  part  of  his  Parents,  feems  on- 
ly to  have  refpeft  to  his  Body,  and  confifts  in 
nothing  more  than  in  the  Communication  of  the 
Semen  Corporeum,  which  likewife  has  its  Original 
from  Food  and  Nourifhment ;  and  therefore,  ac- 
cording to  what  has  been  proved  above,  is  no- 
thing clfe  but  Metamorphofed  Earth  and  Water 
Now  this  Earth  and  Water,  or  any  thing  elfe 
that  proceeds  from  them,  does  neither  Under- 
ftand  nor  Think,  and  yet  he  himfelf  does  both ; 
for  which  Reafon  he  ought  certainly  to  be 
convinced,  that  he,  as  a  Man,  that  is  to  fay,  as 
an  Intelligent,  Rational,  and  Thinking  Creature, 
can  by  no  means  owe  his  Being  to  his  Parents  ; 
and  (nice  he  cannot  be  the  Caufe  of  himfelf  neither, 
he  muft  therefore,  as  well  as  all  his  Forefathers, 
have  been  brought  into  the  World  by  fome  other 
Being. 

I  have  here  in  the  Beginning,  that  I  might  not 
fcem  to  argue  too  acutely,  pafled  over  thofe  Mo- 
dern Obfervations,  by  which  it  is  pretended,  that 
the  Humane  Body  draws  its  Origin  from  a 
Stamen^  or  Fundamental  Principle,  in  which  the 
Members  are  rolled  up  as  in  a  Clew  or  Ball  of 
Thread ;  which  afterwards,  by  the  Help  of  Nou- 
riftmcnt,  is  filled  up  and  unfolded  to  a  Viftble 
Body.  The  Reafon  is,  becanfe  the  Proof  which 
we  have  here  in  View  would  ftill  remain  of  the 
the  fame  Force.  Ftrfl,  Since  this  Stamen,  how 
fmall  foever  it  may  be,  whilft  it  continues  un- 
folded, is  ncvcrthelefs  a  real  Corporeal  Subftance. 
Secondly,  Becaufe  it  is  not  yet  proved,  that  thi? 
Stamen  does  not  proceed  from  the  Fluids  of  the 
Father  or  Mother,  or  of  both,  and  therefore 
does  likewife  confift  of  difguifed  Earth-  Thirdly, 
By  what  Caufe  foever  this  Stamen  is  produced,  it 
cannot  be  denied,  that  when  it  is  quite  unfolded 
into  a  Vifible  Body,  it  is  nevertheless  a  Corporeal 

Sub- 
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Subftance,  and  fo  remains.  Now  that  fuch  a 
Subftance  can  Difcourfe  or  Think,  no  Body  that 
would  pafs  for  a  Wife  Man  will  rafhty  affirm ;  nor 
do  I  believe  neither  3  that  there  was  ever  any  one 
found  who  would  perfift  in  this  Notion,  That  we 
ought  to  afcribe  the  true  and  real  Caufeof  the  For- 
mation of  our  own  Stamen,  or  of  any  other  Humane 
Body,  to  our  own  Knowledge,  or  to  that  of  our 
Parents :  Whoever,  therefore,  does  any  Thing  ig- 
norantly  and  unknowingly,  cannot,  as  we  have 
faid  before,  be  confident  any  otherwife  than  as 
the  Inftrumental,  but  by  no  Means  the  true  Caufe 
of  any  Efieft  ;  from  whence  it  follows,  That  the 
Conclufion  mull  remain  as  it  did  ;  namely,  that 
neither  our  Parents,  nor  we  our  felveSj  are  the  true 
Caufes  of  our  Exifting  here. 

Sect.  IX.    'That  our  Support  is  fiom  Another. 

Now  after  the  above-mention  M  Difcovcries, 
it  may  eafily  be  made  appear  to  every  Man,  that 
as  he  is  not  placed  here  by  his  own  Power,  fo 
neither  is  he  fupportcd  by  the  fame :  For  if  he 
were,  he  might  at  leaft  provide  Food  and  Nou- 
rifliment  for  himfelf ;  but  can  he  make  the  Sun 
to  Rife,  which  caufes  every  Thing  to  fpring  out 
of  the  Earth  ?  Can  he  bring  do Vn  a  Drop  of 
Rain  from  Heaven,  which  renders  the  Ground  fo 
Fruitful,  and  which  likewife  muft  fcrve  him  for 
Drink  ?  Can  he  communicate  an  Esiflence,  and 
the  neceflary  Properties  to  one  fingle  Ear  of  Corn, 
or  ro  the  fmalleft  Blade  of  Grafs,  in  order  to  feed 
himfelf,  and  thofe  Creatures  which  heufes  for  his 
Nourifhment?  But  to  go  yet  farther,  fuppofing 
he  had  Food  in  abundance,  can  he  tell  after  what 
manner  his  Body  is  thereby  ftipported?  or  does 
he  know  where  that  which  refreflies  his  Body  re- 
mains, as  fpon  as  it  has  parted  thro'  his  Stomach 


2  2  The  Cbrijtian  Pbilofopber. 

and  Bowels,  and  bow  his  Food  is  turned  into 
Blood  and  other  Juices,  and  how  they  again  are 
converted  into  fuch  different  Parts,  of  which 
his  Body  conlifts  ?  So  that  litre  again  he  can  con- 
clude no  otherwife,  than  that  all  this  furpafles 
his  Power,  and  that  it  is  not  by  himfelf,  but  by 
fome  other  Being,  that  he  Exifts  and  is  Upholdeu. 

Sect.  X.    And  this  other  Being}  either  kftowss  or  is 
igmrmt  of  nuhat  he  dotth* 

Now  being  thus  far  affured  from  what  has 
been  faid,  that  a  Man  is  not  produced  by  himfelf 
nor  by  his  Parents,  but  by  fome  other  Being,  by 
which  he  is  likewife  fupported  ;  I  leave  any  one 
to  judge,  whether  he  can  live  in  a  perfect  Tran- 
quility without  endeavouring  to  know  what  kind 
of  Being  it  is,  by  which  he  is  Made  and  Sup- 
ported ;  (ince  I  cannot  think  that  he  is  fo  infen- 
fible,  or  fo  little  affeded  concerning  thofc  Things 
that  relate  to  his  own  Happinefs  or  Mifcry,  as 
not  to  look  upon  this  to  be  an  Aftait  of  the  ut- 
moft  Importance. 

If  then  he  will  endeavour  with  us  to  enquire 
into  thefe  Matters,  he  muft  at  leaft  acknowledge 
for  an  undeniable  Truth,  that  the  Caufe  by 
which  he  is  here  placed  and  fupported,  does  either 
know  and  underftand  its  own  Aftions,  or  elfe  is 
entirely  ignorant  of  them;  that  is,  he  muft  either 
agree  with  the  wifefl  part  of  the  World,  that 
there  is  a  God  by  whom  he  is  made  and  fupported, 
who  knows  what  he  did,  and  what  he  daily  does, 
with  refpeft  to  him  ;  or  elfe  he  muft  endeavour 
to  perfwade  himfelf,  purfuant  to  thofe  principles 
of  unhappy  Atheifts  (which  have  never  yet  been 
demonftratcd )  that  he  was  brought  into  the 
World  by  a  meer  and  ignorant  Chance,  or  by  4 
iicceffary  Confluence  of  the  Laws  of  an  un- 
knowing 
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knowing  Nature  :  One  of  thefe  muft  be  un- 
doubtedly true- 

Si  c  r,  XI,    That  our  Maker  and  Preferver  is  Wifi$ 
Mighty  and  Merciful. 

Now  in  order  feriouQy,  and  without  Palfion 
or  Prejudice,  to  conlldcr  fo  important  a  Matter, 
and  to  Unow  which  of  thefe  two  Qucftions  arc 
to  be  received  for  Truth  ;  let  him  fuppofc,  that 
he  were  to  be  brought  into  a  Room,  where  he 
fhoiild  ice  fevcral  Clocks  and  Watches  that  have 
been  adjufled  with  all  the  Skill  and  Perfection  the 
Artificer  could  exert,  fothat  they  went  very  True 
and  Regular  ;  and  then  Jet  him  ask  himfelf,  whe- 
ther he  thinks  thofe  Machines  could  acquire  their 
Exigence  and  Aptnefs  to  perform  their  feveral 
Functions,  without  the  Concurrence  of  the  Skill 
and  Judgment  of  a  Workman,  and  only  by  Caufes 
that  were  ignorant  of  the  Etfefts  they  produced, 
fuch  as  meer  Chance,  or  nceeffary  Laws  of  Na- 
ture ?  and  whether  he  would  not  judge  that  any 
Man,  who  fhould  undertake  to  deduce  fuch  Con-* 
clu  lions  from  his  own  Philofbphy  were  not  quite 
out  of  his  Senfes  ? 

After  having  maturely  confider'd  all  this,- 
let  him  proceed  farther,  and  inflead  of  Clocks, 
let  him  caft  his  Eyes  upon  the  Frame  and  Con- 
ft  ru  ft  ton  of  his  own  Body,  or  upon  that  of  Beafts, 
Birds,  Fides,  Plants,  and  other  Wonders  of  Na- 
ture, and  think,  fince  a  good  Clock  docs  uiu 
doubted ly  prove  its  Workman  skilful,  whether  in 
each  of  thefe  laft  mentioned  Things  there  does 
not  appear  an  Art  incomparably  greater  than  that 
which  fhews  it  felf  in  the  very  bell  Clocks  ?  for- 
afmuch  as  it  is  moft  certainly  true,  that  the  bell 
Artificer  in  the  whole  World,  is  not  capable  of 
producing  even  a  Moufe  or  a  Fly,  a  little  Flower 

or 
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or  a  Plant,  tho*  never  fo  fault*  in  fuch  a  Per- 
fection as  we  fee  them  daily  appearing.  Let  him 
therefore  lllently  examine  himfelf,  whether  all 
his  Atheiftical  Arguments  can  bring  him  to  em- 
brace thefe  miferable  Notions  for  Truth  with 
Tranquility,  and  without  a  continual  Remorfe 
of  Confeience,  vi%.  that  he  who  made  his  Body, 
and  all  thefe  Things  after  fo  wonderful  a  Manner, 
and  out  of  fuch  improper  Matter  as  the  Earth 
appears  to  be  for  fuch  a  Purpofe,  fhould  be  fo 
far  void  of  Wifdom  and  Underftanding,  as  not 
to  know  after  what  Manner,  nor  to  what  End,  he 
had  made  the  fame  ? 

Now  fince  an  unhappy  Atheift  fecms  to  be  un- 
avoidably obliged  by  all  thefe  Things,  to  acknow- 
ledge that  his  Creator  is  wonderfully  Wife;  fince, 
moreover,  the  Manner  whereby  he  is  preferv'd, 
feems  to  convince  him,  that  this  his  Preferver 
is  not  only  Wife,  but  alfo  Mighty  and  Merciful ; 
having  moft  bountifully  provided  fuch  a  great 
Body  as  the  Sun  to  give  him  Light,  the  Air  fur- 
rounding  this  whole  Earth  for  Refpiration,  fo 
great  a  quantity  of  Water  to  affwage  his  Thirft, 
fuch  a  number  of  Plants  and  living  Creatures  to 
fatisfy  his  Hunger,  and  to  refrefh  him,  and  fo 
many  other  Things  for  other  Ufes,  without  any 
Co-operation  on  his  Part,  and  fuch  wonderful 
Faculties  for  the  Enjoyment  of  them  all :  Lee 
him  finally  confider  with  himfelf,  what  he  ought 
to  expeft,  even  in  his  own  Judgment,  from  the 
j lift  Wrath  of  this  his  Maker  and  Preferver,  in 
cafe  he  continues  to  deny  his  Wifdom,  to  defpife 
his  Power,  and  to  be  Ungrateful  for  his  Mercies, 
and  in  order  to  free  himfelf  from  the  Obligations 
he  lies  under  to  Providence  tor  all  thefe  good 
Things,  if  he  continues  to  afcribe  them  all  en- 
tirely to  infeniible  and  ignorant  Caufes. 
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S  1  c  T.  XH.    *fbe  Tranfition  to  the  foBming  Con- 
templations. 

I  can  fcarce  think  it  poflible,  that  there  fliould 
ftill  be  an  Atheifi  fo  deplorably  obdurate,  after 
having  weighed  all  thefe  Things  moft  fcrioufly  by 
himfelf,  as  to  dare  to  own,  that  the  Confideracion 
thereof  does  no:  make  him  uneafie ;  and  in  cafe 
there  fhould  be  any  that  had  fo  far  abandoned 
themfelves  to  their  feducing  Paffions,  yet  it  is  not 
to  be  imagined,  that  all  of  Jem  have  fo  greatly  re- 
nounced their  Reafon,  as  not  to  think  it  worth 
their  While  to  pafs  on  with  us  to  the  Contempla- 
tion of  the  Works  of  the  great  Creator  in  the  fol- 
lowing Difcourfes ;  or  that  among  fo  many  Par- 
ticulars and  Wonders,  which  they  will  there 
meet  with,  there  fhould  not  be  one  fingle  one  fuf- 
ficient  to  make  them  fee  their  Error,  and  to  give 
rhem  a  convincing  Proof  of  a  Deity  finning  out 
fo  brightly  from  thence*  This  I  can  fay  experi- 
mentally, that  by  the  Meditation  chiefly  of  what 
has  been  here  offered  in  thefe  two  firft  Contempla- 
tions, an  unhappy  Perfon,  whom  I  had  former- 
ly often  befought,  while  he  was  in  good  Health, 
that  he  would  ferioufly  weigh  thefe  Things  by 
himfelf  (and  who  was  wont,  even  'till  a  few 
Weeks  before  his  Death,  where-ever  he  could fpeak 
his  Mind  freely,  to  ridicule  all  fuch  as  acknow- 
ledged and  ferved  a  Go  d)  was  by  G o d's  Grace 
brought  over  to  better  Thoughts,  and  to  a  Con- 
viftion  of  his  Exiftence,  as  he  confeffed  to  me 
with  his  own  Mouth  in  his  laft  Illnefs. 


CON- 
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CONTEMPLATION  HL 

Of  fane  Particulars  in  the  Alvuth* 

Section  L  C^ncaning  the  "teeth. 

TO  begin  then ;  let  us  firft  contemplate  our 
own  Body,  and  all  the  wonderful  Structure 
thereof;  which,  tho'  the  moft  part  of  our  Food, 
as  Breaxi,Flefli,Fifh,^c.  conhits  of  folid  Bodies,caiv- 
not  be  nourHhcd  by  them  fo  long  as  they  remain 
fiich,  and  are  not  firft  converted  into  Fluids  ; 
wherefore  a  Means  was  requifite  to  turn  thefc 
folid  Bodies  into  a  liquid  Matttr,  and  even  fuch 
as  fbould  be  proper  to  fupport  and  nourilh  us. 

For  this  Purpofe  there  are  Teeth  planted  fn  our 
Mouths,  of  which  thofe  that  ft  and  fore  moft  are 
fharp  and  cutting,  in  order  to  bite  off  a  Part  of 
that  Food  which  is  taken  in,  whofe  Semicircular 
Figure  is  wifely  adapted  to  a  juft  Meafure  of 
the  Piece  to  be  birten,  and  fo  as  to  be  afterwards 
chewed  with  the  moft  Conveniency,  as  every  one 
may  experience  who  makes  his  Biting  greater  or 
fmaller  :  The  fecond  Sort  are  thofe  that  are  called 
Dog-Teeth,  and  thofe  are  more  pointed  than  Cut- 
ting, and  fcem  to  be  particularly  defigncd  for 
fome thing  that  is  tougher  and  harder,  and  which 
Cannot  eafily  be  penetrated  by  the  former,  in  order 
to  hold  it  faft,  and  fo  to  divide  it  from  the  other 
Part. 

Does  there  not  appear  a  wife  End  in  all  this  ? 
Why  are  not  the  following  Teeth  which  are  called 
Grinders  of  the  fame  Figure?  Why  are  they  flat 

and 
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d  broad,  and  uneven  with  Cavities  and  Protu- 
berances, as  it"  Nature  intended,  that  what  was 
bitten  orf  by  the  forcmoft,  Ihould  be  beaten  fmall 
and  ground  by  thefe  latter,  to  which  their  Un^ 
evennefs  contributes,  as  it  is  in  fome  Mill-Stones 
that  are  made  uneven  on  purpofe,  in  order  to 
grind  the  better  ?  If  this  is  done  by  Chance,  why 
don't  the  Grinders  ftand  foremoft,  and  the  Fore- 
Teeth  in  the  inward  Part  of  the  Mouth,  which 
would  certainly  render  Biting  and  Chewing  very 
imeaiie?  How  happens  it,  that  almoft  all  the 
other  Bones  are  clad  with  a  tender  and  fen  Able 
Membrane  ;  but  the  Teeth,  fo  far  as  they  ftand 
out  of  the  Gums,  with  none,  unlefs  it  were  to 
avoid  that  Pain,  which  the  Ufe  of  'cm  in  Biting 
would  occaiion  by  preffing  upon  fuch  a  Mem- 
brane ? 

Sect*  IL    Of  the  Enamel  of  the  lettk 

Can  any  one  fuppofe  that  it  is  without  Wifdom 
andDefign  (fince  the  naked  Bone  can  rarely  en- 
dure the  Air  without  Corruption,  and  the  Cover- 
ing it  with  a  Membrane  would  be  here  ufelefs 
and  inconvenient)  that  the  Teeth  are  furrounded 
with  a  hard  Subftance,  which  the  Author  of  the 
H/fiory  of  the  French  Acadenty  of  Sciences,  for  the 
Year  1699,  p*  48 .  calls  the  Enamel ;  wherewith 
they  are,  as  it  were,  glazed  round  about,  fo  far 
as  rhey  are  cxpofed  to  the  open  Air  ;  and  which 
as  foon  as  they  lofe,  they  rot  and  are  corrupted. 
In  Tab.  L  Fig.  i#  you  may  fee  a  Reprefentation 
thereof :  The  Line  A  C  F  H  is  that  Part  of  the 
Gums  out  of  which  the  Teeth  appear ;  AEC  and 
F  G  H  are  the  Roots  of  the  Teeth  :  The  Parts 
ADCB  and  F  L  H 1 1  fhew  the  Enamel  or 
Glazing,  which  confifts  of  fmall  Fibres  running 
parallel  to  each  other,  that  joyn  fometimes  at 


28  The  Cbrijitan  Philofopher. 

the  Top,  but  below  are  feparated  from  each 
other :  This  Enamel  covers  the  whole  Tooth 
as  far  as  it  ftands  out  of  the  Gums :  MM  are 
the  little  Holes  thorough  which  the  Nerves  pafs 
into  the  Root  of  the  Teeth  of  young  People,  but 
are  clofed  in  Old,  as  in  NN)  by  which  Means 
this  Part  of  the  Nerves,  which  are  other  wife 
in  the  Teeth,  is  feparated  from  the  remaining 
Nerves. 

The  Bone  of  a  Tooth  is  remarkably  harder  than 
all  other  Bones,  and  is  therefore  thought  by  fome 
to  be  of  a  petrified  Subftance,  to  the  End  that  it 
might  not  become  ufelefs  by  Attrition:  And 
whereas  other  Bones  ceafe  growing  after  a  certain 
Age,  the  Teeth,  or  at  leaft  their  Enamel,  in- 
creases even  to  old  Age,  in  order  to  make  good 
the  continual  Wearing  of  'em  ;  this  appears  when 
we  lofe  a  Tooth  out  of  one  of  the  Jaw-Bones, 
that  which  is  oppoiite  to  it  in  the  other  be 
coming  oftentimes  longer  than  thofc  which  are 
next  to  it. 

S  ect.  II L  Of  the  Lips. 

T  o  fay  no  more  of  other  Ufcs  of  the  Teeth* 
with  refpefi  to  the  Beauty  of  the  Countenance* 
and  particularly  for  Speech,  which  by  their  Means 
becomes  intelligible,  eafie  and  diftinft.  Who  can 
confider  the  Strufture  of  the  i^/ without  Aftonifh- 
ment,  and  their  Motion  in  fuch  various  Manners  ? 
The  Opening  of  them  for  the  Reception  of  Food ; 
the  Clofing  of  them  again  to  prevent  the  fame 
Food,  whilft  it  is  chewed,  from  falling  Out  of  the 
Mouth ;  the  Ufe  of  Jem  in  Humane  Speech ;  by 
thefe  the  Children  fuck  their  Mother :  And  thefe* 
together  with  the  Tongue  and  Cheeks,  are  ufeful 
in  chewing  the  Food  ;  which  not  being  able  to 
remain  under  the  Jaws  and  Teeth,  is  by  them,  at 

every 
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fcvery  Turn,  brought  back  again  'till  it  becomes 
fmall,  and  fufficiqntly  moiftened  by  the  Spittle. 

Sect.  IV-  Of  the  Glands  of  the  Mouth. 

I  s  it  uqt  like  wife  by  a  wife  Contrivance,  and 
not  by  meet  Chance,  that  there  are  in  the  Mouth 
fp  many  Glands  6c  Fountains  of  Spittle  ?  Since  if 
the  Food  fhould  remain  dry  it  could  not  be 
fwallowcd  down,  but  with  a  great  deal  of  Trouble  < 
whereas  the  Moifture  that  proceeds  from  them^ 
by  innumerable  Orifices,  is  mingled  with  Food 
whilft  it  is  chewed  -  and  this  Liquor,  or  Moifture, 
is  brought  thither  by  Jong  Vefiels,  and  diftant 
Glands,  not  only  to  the  aforefaidEnd,  but  (which 
is  more)  to  give  an  Occafion  for  the  more  eafie 
Converting  the  folid  Food,  wherewith  it  is  mixed 
in  the  Mouth,  into  a  nutritious  Liquid  SubftanCe 
in  the  Stomach.  We  fhall  not  here  mention  the 
Property  of  Spittle  in  caufing  many  Things  to 
ferment,  or  other  Qualities,  which  may  be  found 
in  the  Writings  of  thofe  who  have  enquired  into 
them,  becaufe  we  will  nor  dwell  too  long  upon 
this  Subjeft. 

Sect,  V.   Of  the  Tongue. 

Bpfore  we  take  our  J-eave  of  the  Mouth,  i 
fcannot  forbear  obferving  fomething  more  therein, 
which  every  one  that  fees  the  Effefts  of  it,  muft 
Oceds  be  aftonifhed  at :  This  is  the  wonderful 
Strufture  of  the  Tongue  -3  and  here  t  would  freely 
ask  all  the  Artificers  in  the  World,  whether  any 
of  them  could  have  invented  fijeh  a  Machine, 
whieh  having  neither  Bones  nor  Joynts  can  pro- 
duce fuch  an  innumerable  Variety  of  Motions  j 
fometimes  making  it  felf  lpng  and  thin,  at  Oth^r 
titaes  ihort  and  thick  ;  and  in  a  Mi 
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and  turning  it  fclf  after  fo  many  particular  Ways, 
that  one  can  fc  arc  e  fancy  any  kind  of  Motion  of 
which  it  is  not  fufcepcible. 

Can  any  Body  think  that  there  is  neither  Un* 
derftanding  nor  VVifdom  made  ufe  of  here  by  Him 
Who  has  formed  fnch  a  wonderful  Body,  only  by 
the  Knitting  together  of  fome  Mufcular  Fibres 
(if  we  except  fome  Glands,  the  Ufe  of  which  is 
to  moiften  it,  as  it  becomes  dry)  and  fix  it  in  a 
Place  where  all  thefe  Motions  may  have  their 
Ufe  ? 

This  Tongue  lies  in  the  Mouth,  where  the 
Sound  that  comes  out  of  the  Wind-Pipe-  paifes 
thro'  j  and  which,  by  the  Motion  of  the  Tongue, 
becomes  diftinft ;  and  fo  forming  all  Speeches 
aid  Languages,  produces   this   great  Wonder, 
that  a  Man,  by  the  Motion  of  fuch  an  Inftru- 
nunt,   can  communicate  the  Thoughts  of  his 
Soul  to  another ;  whereas,  if  it  were  other  wife 
placed,  or  it  it  were  not  of  fuch  a  Texture  and 
Property,  the  whole  World  would  be  brought 
into  Confufion  :  This  may  be  obferv'd  in  thofe, 
who  by  Deafnefs  or  Other  Accidents  have  the 
Misfortune  of  not  being  able  to  ufe  their  Tongue  ; 
How  great  is  the  Trouble  and  Difficulty  they 
find  in  exprefling  their  Thoughts  to  other  Men  ? 
Jo  fhortr  every  one  may  eafily  reprefent  to  himfelf  . 
what  a  Diforder  it  would  be,  fuppofing  all  Men 
dumb,  if  we  were  obliged  to  make  ufe  of  other 
Signs  and  Tokens,  in  order  to  carry  on  any  Com-  * 
incrce  or  other  Bufmefs  with  one  another  ;  not  to 
mention  the  Prejudice  which  the  Teaching  Of  all 
Sciences,  and  in  a  Manner  every  thing  that  pafles 
'among  Men,  would  fufFer  thereby. 

'  The  Tongue  does  alfo  lie  upon  that  Place, 
thro*  which  the  Meat  and  Drink  paffes ;  and  be- 
'fides  Its  other  Faculties,  is  a  principal  Inftrument 
of  Tart-    If  it  had  not  this  Property,  ho^r  marry 

People 
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People  would  eat  without  any  Fleafure  or  Satif- 
faftion  ?  Nay,  fo  necdfary  a  Work  would  be  very 
tedious  and  irk  fa  me  to  many. 

Not  to  mention  here  exprefly  that  Service  and 
Ufe  of  the  Tongue  which  preserves  all  Men  alive, 
i/jz,.  by  thrufting  the  Food,  after  it  has  been 
chewed  in  the  Mouth*  down  the  Throat ;  with- 
out which  we  Giould  not  be  able  to  fwallow  at 
all,  or  at  leaft  but  with  great  Difficulty  ;  rhelnton- 
veniencies  of  which,  all  fuch  as  have  loft  this  Fa- 
culty by  Swellings  in  thofe  Parts,  are  very  fen* 
fible  of 


Sect.  VL   Of  thefbmt. 

Now  if  we  pafs  on  to  the  Throat,  whither 
the  Food  leads  us  from  the  Mouth  and  Tongue, 
and  if  we  conlider  the  Structure  thereof;  can  any 
one  imagine  that  it  was  fo  contrived  without  any 
Wifdom^  that  the  Orifice,  or  Opening  of  the 
Throat,  is  dilated  by  three  Pair  of  different  Mufcles 
(fee  lah  L  Fig*  2,  B  B,  C  C5  D  D,)  like  a  Bag  by 
fix  Hands,  to  the  End  that  the  Food,  which  the 
Tongue  drives  thitherwards,  may  be  fwallowed, 
and  defcend  without  any  Trouble ;  being  drawn 
up  fo  much  higher  backwards,  by  the  Mufcles 
D  D,  that  the  Food  paffing  over  the  lower  Brim 
thereot,  and  ftriking  againft  the  hinder  Part, 
fhould  not  fail  to  find  the  right  Entrance  of  the 
Throat,  which  being  compofed  of  a  moift  Mem- 
branei  would  clofe  together,  or  at  leaft  hinder  the 
Swallowing,  if  thofe  Mufcles  were  not  placed 
there* 

Sect.  VII.    Of  th  mnd>Pife. 


But  herein  appears  yet  more  fenfibly  the  Dej 
fign  and  Wifdom  of  the  Great  Artificer,  in  order* 

C  a  fog 
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ing  the  Food  to  pafs  ovtt  the  Orifice  of  the 
Wind-Pipe  as  it  goes  to  the  Throat ;  For  it*  any 
thing  falls  into  the  Wind-Pipe  (which  People 
commonly  Gall  g&ng  the  wrong  Way )  every  ene 
knows  what  Diforder  it  cecal  ions  in  the m ,  fa 
great  fomerimc*  as  to  put  them  in  danger  of 
choaking  ;  wherefore  it  is  abfolutcly  neccflary,  if 
we  would  cart  with  Eafe*  and  prcfervc  our  Life 
at  the  fame  time,  ttuc  the  Wind-Pipe,  or  the 
Mouth  of  it,  fhould  be  clofed  when  we  fwallow, 
and  then  immediately  open'd  again  in  order  to 
draw  our  Breath  :  Now  can  any  Body  be  fo  dull 
as  not  to  obferve  this  determinate  End  and  Defign 
of  our  Wife  and  Merciful  Creator  ?  Let  him  only 
take  the  Trouble  of  viewing  the  upper  Part  of 
the  Wind-Pipe  of  a  Sheep  dr  a  Calf,  where  he 
will  fee  more  plainly  than  can  be  fhewfrMm  fcere 
by  a  Figure,  that  there  lies  a  Cartilagey  calkd  the 
Epiglottis t  which  being  prciTcd  down  by  the  Food  y 
when  Jtis  fwallowed,  covers  the  Orifice  of  the 
Wind-Pipe  lying  under  it,  by  which  Means  the 
Food  paffing  ovtk  it,  as  if  it  were  a  Bridge  made 
for  that  Purpofe,  in  its  Way  to  the  Throat,  is 
prevented  from  failing  into  the  Wind-Pipe,  which 
would  ofteft  occaiion  Coughing,  Straining,  and 
Other  greater  Ioconveniencie*. 

Now  If  this  Cartilage  fbould  remain  lying  tffus 
upon  the  Orifice  of  the  Wind-Pipe,  the  Breath 
would  be  ftoptj  and  the  living  Creature  imme- 
diately fuffacafedk  Do  we  not  here  again  dif* 
cover  a  wife  Defign,  that  this  Evighttis  is  Co 
contrived,  as  to  rife  up  like  a  Spring  that  has  been 
prefled  down,  or  as  fome  fay,  drawn  up  by  Muf- 
cular  Fibres  after  the  Food  has  parted  over  it  ? 
By  which  Means  the  PalTage  of  the  Breath  is 
immediately  open'd  after  fwallowing,  in  cafe  the 
Elaftical  Fbtce  of  the  faid  Epiglottis  fhould  be 
weakened  by  too  rtruch  Ufe. 
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$  E  €  T.  VflL  Conviilimsfrvm  what  has  been fit! J  atov$. 

Now  let  a  Man  coijfider  all  thefe  things  to- 
gether, 2$  they  appear  in  fp  fmall  a  Place  a»s 
the  Cavity  of  fhe  Mo^tli,  and  fee  whctlu? 
he  can  Hill  fuppofc  that  all  qF  them,  fo  manifold 
in  Number,  fo  necejffary  to  pur  Lite  and  Well- 
being,  could  haw  in.ee  together  in  fuch  a  narrow 
Circumference ^  without  any  Deiign  of  the  Maker,, 
and  by  meer  Chance  or  ignorant  Caufes  ?  Can  he 
not  clearly  difcover  therein  a  Wifdpm,  Power  and 
Goodnefs,  which  contrived  all  this,  in  order  to 
fuppprt  this  Part  pf  the  Humane  Bodyp  and  to 
prcferve  k  fro>m  fudden  Death  by  Suffocation  or 
Strangling  ?  And  let  any  one  fay,  if  -be  can,  that 
10  a  Place  not  above  a  Span  long,  where  fp  many 
Difpofitions  of  fo  many  different  Things  for  the 
attaining  fuch  weighty  Purpofes  do  appear  ;  that 
all  this  is  brought  about,  by  Caufes  ignorant  o: 
their  own  Work. 

Sect-  IX.    Mbout  Suckhigt  apd  <f  Plows  frwn  vxlriib 
the  Air  is  exbaufled. 

Before  we  conclude -this  ©ifcourfe,  1  muft 
add  fomething,  which  as  often  as  I  consider  it, 
does  every  time  excite  in  me  a  new  Aftonifhment. 

All  the  Learned  World  knows  the  juft  Praifes 
that  have  been  given  to  the  famous 
GuMCy  Boyle  and  others,  who  were  the  firft  In- 
ventors of  the  Afc  of  producing  a  Vacuum*  or 
<Place  void  of  Air,  by  the  finking  of  Quick-Sih~er, 
or  otherwife  by  Air-Pumps,  whereby  fo  many 
Secrets  of  Nature  have  been  difcoverM  And  can 
we  fee  without  (landing  amazed  at  the  All-com- 
prehending ^ifdom  of  our  Great  Creator, 
who -has  prepared  and  fitted  the  Mouth  of  all 
Men  for  an  Jnftrument  to  produce  the  fame 
C  3  Efitdk? 
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Effcd  ?  The  ASion  which  is  called  Sucking  is  a 
plain  D^monft  ration  thereof,  and  is  performed  by 
putting  the  Tongue  and  Lips  together,  or  other- 
wife,  only  by  leaving  a  little  Cavity  between  them 
firft  open,  and  afterwards  drawing  the  Tongue 
backwards,  which  makes  a  Hollo wnefs  that  was 
not  there  before  between  the  Tongue  and  Lips, 
and  confequently  empties  it  of  Air  ;  or  otherwise, 
by  drawing  the  Tongue  back  makes  the  Cavity 
that  was  there  larger,  giving  the  Air  that  was  in 
the  Place  more  room,  and  fo  leflens  the  Preffure 
and  Refiftanee  of  it  in  that  Place  ;  by  which 
Means  the  Liquor  (into  which  pne  End  of  a 
Pipe  is  put,  and  rhe  other  into  the  Cavity  of  the 
Mouth,  which  has  been  emptied  of  its  Air  )  being 

Sreflfed  by  the  External  Air,  and  finding  in  the 
louch  little  or  no  Refiftanee,  is  forced  up  thither  a 
The  fame  Effeft  is  feen  in  the  Sucking  up  qf 
Smoak  by  thofe  that  take  Tobacco. 

Sect.  X.    Sueki#gy  as  performed  by  Children* 

But  that  which  ought  to  be  not  only  furprr- 
fing,  but  aftomfliing  to  every  Body,  iss  that  this 
fo  artful  a  Manner  of  producing  &  Vacuum  is  per- 
formed by  Children  newly  born,  and  even  by  aU 
the  moft  irrational  Creatures*  winch,  by  Sucking 
their  Dams  as  foon  as  they  come  into  the  World, 
are  already  taught  to  begin  to  fupport  their  own 
Lives,  Can  thefe  know  that  the  Air  has  an  ex- 
pan  five  Faculty?  That  it  prefles  all  things  with 
fo  great  a  Weight  ?  That  to  caufe  the  Milk  to 
come  put  of  the  Breaft  with  fuch  a  Preffure,  there 
mnft  be  a  Vacuum,  or  Place  void  of  Air,  made 
before  the  Orifices  of  the  Nipples  ?  That  this 
Place  muft  be  fo  clofed  on  all  Sides,  that  tho'  the 
Air,  in  order  to  Refptration,  patting  thro*  the 
Noftrils,  can  infinuate  it  felf  Uy  {he  fmalleft 

Opening, 
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Opening,  yet  it  muft  be  prevented  from  coming 
into  this  Vacuum  ;  for  in  fuch  a  Cafe  the  Sucking, 
or  the  Flowing  of  the  Milk,  would  ceafe  ;  all 
which  things  rauft  be  well  obfcrv'd  by  fuch  as 
make  Inftruments  proper  for  Sucking,  as  rhcy  are 
cxafily  followed  by  Nature. 

S  £  ct»  XL  Ccnvifiictis  from  the  foregoing  Obferv^Uons, 

Now  let  the  unhappy  Patrons  of  the  defperate 
Sentiments  of  an  Epicurus  and  Lucretius  ferjoufly 
confider  thefe  things  with  us,  and  fee  whether 
their  Fundamental  Principle  can  obtain  here,  viz,. 
That  all  things  are  produced  without  a  certain  End 
or  Defign  of  the  Creator,  and  that  Men  only  find- 
ing 'em  fo  prepared  to  their  Hands,  do  make  their 
Ufe  of  them.  Is  it  to  be  believed  that  this  can 
happen  with  Children,  and  all  other  Creatures,  as 
foon  as  they  are  Born,  which  do  not  fo  much 
as  know  that  there  is  fuch  a  thing  as  Air, 
much  lefs  how  to  apply  it  to  this  Purpofe  ? 
Can  any  Man,  endowed  with  Rcafon,  think,  that 
the  dulleft  and  moft  ignorant  of  all  Living  Creatures 
are  immediately  capable  to  apply  fuch  a  Machine 
to  its  right  Ufe  ?  Whereas  Men  of  the  greateft 
Learning  and  Underftanding  will  readily  own  how 
difficult  ir  is  at  firft  for  them  to  underftand  and  ufe 
the  fame  rightly ;  every  one  can  witnefs  this  the 
firfb  time  he  takes  an  Air-Fump  into  his  Hand. 

And  to  give  a  convincing  Proof  that  the  Inftrur 
raents  made  ufe  of  for  Children  and  young  Crea- 
tures in  Sucking,  are  produe'd  by  infinite  Wifdom 
for  that  Purpofe,  we  need  only  enquire  into  the 
wonderful  Structure  of  the  Mufcles  of  the  Lips  and 
Tongue,  and  the  fieflily  Fibres  of  which  they  are 
compofed,  and  which  are  fo  well  defcrib*d  by  all 
Skillful  Anatoraifts,  If  we  would  allow  Reafon 
to  t^ke  place,  we  fbould  be  fufficiently  fatisfied 
C  4  by 
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y  this  fingle  Inftance ;  that,  bctitufe  that  Paflsge 
is  fbopt  in  Sucking,  which  upon  other  occafiotts  i$ 
prepared  for  the  Air,  the  adorable  Creatbr,  and 
great  Supporter  of  all  things  Living,  has  fo  difpo- 
fed  phe  Noftrils,  that  they  may  fcrve  for  Breathing, 
during  the  A&ipn  of  Sucking  ;  And  fo  this  great 
VVork,  fp  neceffary  to  New-born  Creatures,  might 
pot  be  obftru&ed  at  ever  y  turtle  A  Ptpof  of  this 
is  feen  in  Nurfes,  who,  when  they  have  a  min4 
that  the  Child  (liquid  leave  qff  Sucking,  flop  their 
Npfe  with  their  Finger,  by  which  Means  their 
Breathing  that  way  being  hindred,  they  irnjiftedi- 
atcly  quit  the  ffreaft,  that  they  may  draw*  in  the 
Air  by  their  Mouth?, 


CONTEMPLATION  IV* 

Of  the  Throat,  Stbiftdch^  and  Bowels 


S  E  c,t.  I.    Concerning  the  Tlbroat. 

LET  las  now  go  on,  andcQnttmplatc  the  Stru- 
<fture  and  Function  of  the  Throat,  as  it  ex- 
tends it  felf  from  the  Motithto  the  Stomach* 

The  Fdod  being  fufficiently  chewed  in  the  Mouth, 
and  being  conveyed  in  the  Manner  as  has  been  be- 
fpffe  (kfcribe'd,  into  the  Throat,  thro?  the  Orifice 
Ot  Opening  thcrepf,  (7vii.  I;  ISi  1  ir  it  were  to 
defcend  by  its  Weight  only,  it  wpiitd  require  a 
great  deal  of  Time  to  pafs  into  the  Stomach,  thro* 
this  Tube,  becaufe  of  its  being  Membranous  and 
Moift,  fo  that  the  Parts  of  it  Wonld  fttdc  together  * 
pfpeciaHy,  if  any  piece  of  Fopd,  by  its  Largenefs 
and  Solidity,  ffcouH  efctehd  the  Throat  p  its  De- 
fect^ 
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fcettt,  and  thereby  contract  thofe  Part*  that  are 
abotfe  and  betow  the  (atid  Food  ;  to  fay  nothin- 
of  the  Throat  fcf  Beafts,  whkh  Hes  Horizontally 
or  even  afcends  when  they  feed  opon the  Ground  ; 
in  fuch  a  Cafe,  I  fay,  that  tfhich  is  fwaHowed 
would  not  be  able  to  proceed  into  the  Stomach. 

New,  to  prevent  all  thefe  Inconveniences,  it 
has  pleafed  the  Gracioos  Creatpt,  to  place  there  a 
Mufcle,  A  A,  (which  is  here  reprefented,  cut 
thro*,  and  is  by  fpme  taken  for  two)  the  Fibres  of 
vthich  encomp^fling  the  Throat,  and  conttafbng 
themfelvcs,  dp  thereby  fqtieeze  it,  and  fo  force  the 
Food  to  defcend ;  for  whatever  the  Caufe  be,  it  is 
experimentally  true,  that  a!!  the  Mufcles  of  the 
Body  operate,  by  contracting  or  ftottmng  their 
fibres. 

Sect*  If,    Tfe  Strait  *vd  Cinuhr  Fiber  of  the 
'Throat. 

Can  we  further  confider  tlie  wonderful  Order 
in  which  this  Tube  is  framed,  without  acknow- 
ledging a  Wifdom  therein  that  intended  the  Pro- 
trufion  of  the  Food  into  the  Stomach  ?  Since  the 
on t ward  Membrane  E  being  taken  off  and  laid 
alid*  at  a  (whkh  is  to  be  underflcod  in  all  thofe 
Places  where  yvn  meet  with  the  Letter  a  m  this 
Figure)  the  Mufcular  Fibres  F  fliew  tbefflfetves, 
descending  perpendicularly,  or  Itngthwife,  ac- 
cording to  the  whole  Extenfion  of  the  Threat  j 
having  others  under  them,  as  in  G,  which  encon- 
paft  the  Thtpat  like  Rings  or  Circles  \  Let  us  now 
imagine,  that  thefe  two  forts  of  Fibres, 
rhofe  that  run  lengthwHe  at  F.  and  the  Circular 
at  G,  were  contracted ;  we  fhonld  then  perceive 
that  thefc  laft  Circular  Fibres,  ftrortening  them- 
ftlves  behind  and  above  the  Part  where  the  Food 
Jies,  protrude  the  fame  downwards,  after  the  fame 

Manner 
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Manner  as  the  Women  that  make  Saufagcs  are 
wont  to  do,  by  fqueezing  the  Matter  with  their 
Hand,  in  order  to  make  the  fame  go  forward  into 
the  Bag  or  Gut  that  is  to  contain  it ;  whilft  in  the 
mean  time,  the  long  Fibres,  by  fliortening  them- 
felves  likewife,  do  widen  the  Place  thro'  which 
the  Food  is  to  pafs,  to  the  End  it  may  be  the 
mors  eafily  thruft  down  by  the  Contra&ion  of  the 
Circular  Fibres* 

Now  that  this  Motion  and  Progrefllon  of  the 
Food  towards  the  Stomach  is  performed  by  fiich 
a  kind  of  Force,  and  not  by  its  own  Weight,  is 
plain  by  Childrens  fwallowing  their  Viftuals  into 
the  Stomach  upwards  when  they  ftand  upon  their 
Heads  :  Upon  which  Account  every  one  of  us  is 
moft  highly  obliged  to  the  Goodnefs  of  our  Crea- 
tor |  becaufeotherwife  no  body  could  take  in  any 
Food  in  the  Ppfiure  of  lying  down  $  which  how 
exceeding  inconvenient  it  would  be  to  Sick  and' 
DiftcmperM  People,  is  not  neceffary  to  be  farther 
defcribed. 

Sect,  III.    Of  other  Tunkks  or  Coats  of  the 
'throat. 

One  Thing  further  teemed  requifxte  towards 
rendering  the  Pailage  of  the  Food  yet  more  eafy> 
viz*.  That  the  Tube  abovc-mention'd,  for  the 
better  performing  its  Function,  fliould  be  kept 
conftantly  moift ;  forafmnch  as  the  Food  being 
fometimes  dry,  its  Motion  and  Dcfcent  would 
be  performed  more  (lowly  and  with  greater 
Trouble, 

Can  we  therefore  difcover  no  Wifdom  herein  ; 
that  in  order  to  produce  fuch  an  Etfeft,  the  faid 
Throat  has  a  Tunicle  full  of  Blood- Veflels,  that 
is  of  Veins  and  Arteries,  (See  'fab,  L  Fig.  2* 
HO  and  yet  another  under  that  at  I,  which  is 

galled 
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called  the  Glamiulous  Tunicky  becaufe  it  is  full  of 
little  Glands,  from  whence  a  Liquor  is  feparated 

from  the  Arteries,  which  renders  the  under-lying 
K,  called  the  Nervous  Coat,  fmooth  and  ilip- 
pery,  that  it  may  be  fit  for  the  faid  Ufes  ?  It 
ought  likewife  to  be  obferved  here,  that  thefe 
Glands  in  this  Coat  or  Tunicle  are  placed  exaftly 
between  flefliy  Fibres  for  this  Rcafon,  that  there- 
by they  may  be  more  or  lefs  prefled,  in  order  to 
difcharge  their  Moifture  according  as  there  is 
Ocealicm  ;  for  which  Caufe  likewife,  this  laft 
Tunkle  is  endued  with  a  foft  Woolinefs  on  the 
inlide,  which  in  fome  meafure  is  able  to  (lop  and 
hinder  the  Moifture  from  palling  away  till  if  has 
performed  its  Fun&ion  of  making  the  Parts  flip- 
pery ;  when  there  is  too  little  of  this  Moifture, 
and  the  Throat  is  too  dry,  that  which  we  call 
Thirft,  feems  to  be  produced,  which  is  a  natural 
Warning  that  Moifture  is  there  wanted. 

Sec  t.  I V.  ConviBions from  the  foregoing  Obfervathm. 

Now  can  any  one  imagine,  that  all  this  won- 
derful Structure  of  the  Parts  of  the  Throat  is  pro- 
duced by  Chance*  without  any  View  or  Refpeft 
to  the  Order  and  Ufes  for  which  they  are  de- 
figned  ?  which  befides  thofe  Artful  Inftruments  foe 
forcing  the  Food  to  defcend  into  the  Stomach, 
befides  the  Veins  that  feed  it,  and  by  the  Moi- 
fture which  is  feparated  in  the  Glands,  contri- 
bute to  make  it  fmooth,  has  likewife  in  it  felf 
the  Property  of  Warning  us  when  we  ought  to 
moiftea  it,  at  fuch  Times  as  its  own  Natural 
Juices  are  not  fufficient  to  perform  the  fame,  by 
reafon  of  theDrynefsof  the  Food,  or  other  Acci- 
dents ;  and  if  any  Body  does  perfift  in  affirming 
that  all  this  is  owing  to  Chance,  why  ftould  he 
be  gfhamed  to  fay,  that  a  Spout  or  Pipe,  by 

which 

tr 
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which  the  Rain- Water  is  conveyed  from  the  Top 
pf  a  Houfe  into  a  Ciftem  (which  in  Companion 
q£  the  Structure  of  the  Throat,  has  nothing  ot 
Skifl  in  it)  was  produced  in  that  Place  by  meer 
Accident j  and  without  any  End  or  Deiign  ? 

S  b  C  t.  V.    Of  the  Stomtch. 

Kow  in  Cafe  the  Stomach  D  CDT,  (Tab,  L 
3«)  were  narrow  as  the  Throat  E  A,  or  « 
the  Inteftines  GHHII,  both  which  make  one 
and  the  fame  continued  Tube  with  the  Stomach, 
and  that  the  Food  fhould  pals  thro*  all  of  them 
with  equal  Force  and  Swiftnefs,  it  would  not  be 
pofllble  chat  the  fame  fliouid  be  rightly  prepared, 
or  as  they  call  it,  Macerated  and  Converted  from 
a  folid  Body  into  a  fluid  Matter  proper  for  Now 
rifliment. 

And  here  again  do  we  not  fee  plain  Footfteps  of 
a  Wife  End  in  contriving  the  Stomach  to  be  fo 
much  Larger  and  Hollo  we  in  order  to  contain, 
at  once  all  the  Meat  and  Drink  that  is  fent  down 
into -it  ?  and  befides  of  fucha  StruSure,  as  not  to 
fufter  the  fame  rto  pafs  roo  foon  thro*  it,  as  it 
happens  in  all  the  other  Parrs  of  this  great  and 
long  Tube  > 

Thus  we  fee,  that  the  Food  descending  from 
E  A  into  the  Stomach  B,  is  hinder'd  from  pro- 
ceeding further,  by  Reafon  that  the  extreme  Part 
or  End  of  the  Stomach  C5  by  which  the  Food  is 
to  be  difcharged,  is  fo  much  higher  than  the 
Belly  of  it  in  which  it  lies;  whereby  tt  is  obliged 
to  remain  there  for  a  while;,  in  order  to  be  turned 
into  a  fort  of  Pap,  which  the  Anatomifls  call  Chylus 
or  Chymus ;  or  as  fomc  will  have  it,  till  the  Quitv 
tefcence  thereof  be  extracted. 

And  what  I  cannot  ,pafs  over  here  without  a 
Kote  of  Admiration  is,  That  ajwordi*^  to  the 

Qbfervations 
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Obfervations  of  that  great  Anaromift  Vcrheyen^ 
the  difcharging  Part  C  is  not  railed  up  to  that 
heigh  th,  but  juft  at  the  Time  when  the  Stomach 
is  full  and  extended,  and  fo  is  capable  of  hinder- 
ing the  Food  from  patting  too  fwiftly  thro*  it; 
whereas  otberwife*  when  the  Stomach  is  empty, 
it  links  down  much  lower.  Can  any  one  fee  this 
without  difcovering  the  Defign  of  the  Great 
Creator,  to  continue  the  Food  a  fufficient  Time 
in  the  Stomach  > 

Sect.  VI.    The  Fluids  of  the  Stomach  and  Mufcular 
Valve* 

Now  whether  the  Coofumption  of  the  Food 
happens  after  one  or  the  other  Manner,  it  was 
necefiary  in  both  Cafes,  that  there  (hould  be  more 
Moifture  mixed  with  it  in  the  Stomach,  in  order 
to  put  it  into  a  Fermentation,  or  othcrwife  to  con- 
vert it  into  that  fluid  Matter  called  Chyk. 

Can  it  now  be  thought,  that  meer  Chance  pro- 
duced fuch  a  vaft  Number  of  Arteries  in  the  Sto- 
mach as  you  may  fee  atDD,Jrf;  and  fuch  a  won- 
derful Number  Ukewife  of  Nerves,  fpreading  like 
fo  many  Branches  otic  of  E  and  F,  which  convey 
into  it  fuch  a  Moifture  and  Nervous  juice  by  the 
Glands  that  are  placed  on  purpofe  ?  that  together 
with  die  Spittle  which  is  mixed  with  the  Food 
in  Chewing,  they  may  make  a  new  Liquor  proper 
for  the  Attrition  or  Breaking  of  the  Food  ;  and 
to'fhe  End  that  it  may  remain  long  enough  there- 
in, the  extreme  Part  of  the  Stomach  B  (Tab*  I. 
ivj.  4.)  is  fliut  up  with  a  Mufcle  that  encora- 
partes  and  conrra&s  the  fame,  and  which  there- 
fore cannot  be  opened  but  with  a  greater  Force  or 
Freflbtt. 
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Sect.  VIL    The  Fh  es  *f  the  Stomach 

The  Food  having  remained  fo ins  Hours  in  the 
Stomach,  in  order  to  its  Change,  raufl  afterwards 
purfue  its  way  for  the  Nourifhment  of  the  whole 
Body  s  Can  any  one  then  think  that  it  happens 
without  the  efpecial  Wifdom  oi  God,  that  every 
Thing  is  found  in  the  Stomach  adapted  in  the 
beft  Manner  to  promote  this  Purpofe  ? 

i.  By  the  infentibly  oblique  Afcenfion  from  the 
Bottom  of  the  Stomach  to  the  Pailage  G  (Tab.  L 
fig,  3.)  in  order  to  dife  barge  the  fame:  Whereas 
if  this  laft  Orifice  was  cf  the  fame  Strufture  as 
that  at  A,  thro*  which  the  Food  paiVes  into  the 
Stomach,  it  is  plain  that  the  Difcharge  thereof 
could  not  be  performed  but  with  very  great 
Trouble. 

2-  Add  to  this,  that  the  external  Fibres  of  the 
Stomach  are  extended  length-wife  in  it,  and  be- 
ing fhortenM  in  their  Operation*  they  like  wife 
render  the  Stomach  fo  much  fliorter  ;  and  in  or-* 
der  to  exert  themfelves  with  greater  Strength  at 
both  the  Orifices  A  and  C,  as  alfo  at  the  Bottom 
of  theSiomach,  they  become  Mufculous. 

3,  Moreover  (Tab.  I.  Fig.  4.  )  other  ftronger 
Fibres  D  encompafs  the  Stomach  annularly,  and 
trofs  the  former,  which  being  drawn  together* 
make  the  Stomach  narrower. 

4,  Under  thefe  there  lie  y«t  another  Row  of 
Fibres  (Tab.  I.  Fig.  j.)  which  run  obliquely  A, 
extending  them felves  from  the  uppermoft  Patt  of 
the  Stomach  to  the  Bottom  thereof,  drawing 
obliquely  the  End  M  towards  the  Beginning  N, 

Now  let  any  one  fuppofe,  that  he  held  this 
Stomach  C  T  full  of  a  fluid  Matter  in  his  Hand, 
and  that  it  was  to  continue  in  the  fame  Pofition 
in  relation  to  the  Heigh th  of  its  lower  End  C  : 

Could 
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Could  he  poffibly  invent  a  better  Way  to  difchargc 
the  faid  Matter  by  the  Orifice  C,  as  firft  by  clo- 
fing  the  Orifice  A,  and  afterwards  contracting  the 
Stomach,  by  pinching  it  together  length- wife 
from  C  to  A  ;  by  which  Means  the  inclofed  Mat- 
ter being  thruft  again  ft  the  Left  end  of  the  Sto- 
mach T,  muft  neceffarily  be  forced  out  at  the 
Right  end  where  the  Orifice  C  is, 

Now  how  particularly  furviceable  the  ftrong 
Mufcular  Fibres  B  (Tal.  I.  Rg.  5  J  are  thereto, 
is  plain,  fifft,  becaufe  they  encompaffing  the  Left 
Orifice  of  the  Stomach  I,  do  (hut  the  fame  ex- 
actly at  the  Time  when  the  Food  is  thruft  out  at 
the  other  Orifice  K,  to  the  End  that  the  Chyle 
may  not  be  driven  back  again  into  the  Throat  thro* 
the  Orifice  I  P.  Secondly,  Becaufe  thefe  Fibres  B 
running  length-wife,  are  inferted  in  the  right 
Paffage  of  the  Stomach  K,  which  when  they  be- 
come fliortcr,  they  draw  towards  themfelves,  and 
by  this  one  AS  ion  do  at  the  fame  time  con- 
tract or  fiiorten  the  Stomach  from  M  to  N,  and 
whilft  they  fhitt  one  Orifice  I,  they  do  in  fome 
manner  dilate  the  other  K  ;  infomuch  that  it  is 
impoflible,  when  all  thefe  Fibres  are  contracted 
and  perform  their  Function,  but  that  the  Chyle 
fliould  be  protruded  by  the  Orifice  K  K. 

How  comes  it  to  pafs  now,  if  all  this  be  done 
by  Chance,  that  thefe  Fibres  of  the  Stomach  run, 
or  are  extended  fo  differently,  from  thofe  of  the 
Throat,  and  thofe  of  the  Bowels  which  flull  be 
accounted  for  hereafter  ?  And  whence  comes  it, 
that  each  of  them  is  adapted,  in  the  moft  pro- 
per Manner,  to  its  right  Ufe,  and  the  FunCHons 
that  arc  required  of  it  ?  Can  the  wonderful  Stru- 
cture of  the  Fibres  be  deemed  Accidental  ?  Why 
don*tthey  fay  the  fame  of  the  Preparation  of  the 
Ropes  that  are  nfed  in  the  drawing  up  of  a  Rammer, 
in  which,  comparatively,  there  is  very  little  Art. 

1  Sect. 
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Sxex.  VI IL  TfaMmciiagi  or  Slime  of  the  Swmath 

Besides  nil  this*  there  is  often  a Neceflity  in  fome 
Perfon*,  tor  an  Acid  Matter  to  compleat  the  Dif- 
folutioivof  fame  kinds  of  Food  ;  of  which  Nature 
ace  alio  feveral  Media  ne$,fuch  as  Vinegar,  Verjuice, 
Lemon-Liquor,  Muftard,  Pepper,Root,  and  almoft 
all  Spices,  alt  Salts,  as  well  the  Common  as  Vola- 
tile, and  others,  wliich  are  all  Acid,  and  ne  vert  he  left 
very  neceflary  on  fome  occafions.  Now,  fhraj "much 
as  the  Stomach  is  Membranous,  and  the  Mem- 
branes thereof  extreamly  fenlible,  there  was  dan- 
ger, that  by  Aich  fliarp  Matters,  it  might  either 
be  affe&ed  with  Pain,  or  clfc  irritated  to  Vomiting 
or  other  irregular  Motions:  Can  we  therefore  here, 
without  Thankfulne  fs  and  Attoniflimcnt  too,  ob- 
fcrve,how  it  has  pleafed  our  Graetots  Creator,  with 
great  Wifdom  to  provide  againft  the  fame,  by 
Cloathing  the  innermoft  Part  of  the  Stomach  and 
Bowels  with  a  thick  and  tough  SUme,  ( whereby 
they  are  defended  from  the  Corrofion  erf  thofe 
Sharp  Matters)  which  is  ftopc  there,  and  adheres 
to  fmall  Fibres,  that  ft  and  {freight  up  on  the  fides 
of  the  Stomach,  like  the  Silk  Thread  in  Velvet,  to 
prevent  the  faid  Slime  from  being  carried  away 
immediately  by  the  Food  that  partes  through  the 
Stomach. 

Can  any  Body  now,  eonfidering  what  has  been 
ihere  faid  about  the  Stomach,  (tho*  for  Brevity  fake 
I  have  defignedly  omitted  feveral  remarkable  Cir- 
cumftances)  remain  unconvinced  that  it  was  a  Great 
jreator  who,  in  order  to  difplay  his  Wifdom  and 
Goodnefs  to  Mankind,  has  produced  alt  this  iri 
foch  a  beautiful  Order  ?  And  can  he,  without 
Scruple,  afcribe  this  whole  Stru&ure  to  Ignorant 
Caufcs  ;  the  father,  becaufe  any  one  of  thefe  Cir- 
n  r  y\  .  enmftanccs 
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cumftances  failing,  very  difmal  Confequences,  and 
even  Death  it  fclf,  would  lomctimcs  follow, 

Sect.  IX.  Of  Hunger. 

T  o  fay  nothing  more  about  the  Stomach,  which 
feeins  plainly  to  prove  rhe  Defign  of  Him  that  made 
it  1  are  we  not  particularly  obliged  to  return  him 
our  Thanks  for  having  been  pleated,  over  «md  above, 
to  add  to  the  Stru£ture  of  the  Stomach,  befides  fo 
many  other  neceilary  Ufes,  the  following  Proper- 
ty j  viz..  Hunger >  by  Feeling  which,  we  arc  acquaint- 
ed, that  we  ftand  in  need  of  new  Food  and  Rcfrefli- 
ment,  of  which,  without  ftich  a  Warning,  we 
fliould  not  be  fcnltble  oftentimes,  till  we  become 
weak  and  faint,  and  untit  for  Bufinefs  for  want  of 
the  fame* 

He  muft  be  miferably  blind  who  cannot  difco- 
ver  a  Wife  and  Gracious  Maker  of  all  thefe  things ; 
or  that  can  perfwade  himfelf,  that  their  skilful 
Structure  and  fo  many  Conveniences  and  regular 
and  well  adapted  Ufes,  can  be  produced  by  mecr 
Chance  or  irrational  Caufes. 

Sect.  X.    The  Ufes  of  the  Guts. 

L  e  t  us  now  pafson  with  the  Food  to  the  BoweU 
orGafi;  to  know  the  Conftru&ion  of  which,  you 
may  confider  the  Tube  (TahL  Fig.  2.)  reprefenting 
the  Gullet  and  the  Stomach  as  Parts  of  the  Bowels 
to  which  they  are  annex'djfince  the?  Membranes  and 
Tunicks  thereof  are  for  the  mod  part  Analogous  with 
thofe  of  the  Guts,  and  fo  are  its  Motion*  00,  by 
which  the  Matter  contained  therein  is  protruded  ; 
for  which  reafon  we  fhall  not  repeat  the  fame  here. 

This  Tube  has  the  following  great  Ufes 
Firft,  that  it  feparates  that  which  is  proper  fot 
Kourifliment  from  the  unneceflary  Parts,  convey- 
Vol.  I,  D  fog 
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ing  it  to  the  Vena  La&ea,  or  Milky  Veins ;  Secondly, 
that  it  carries  the  Remainder  of  the  Food  to  the  hi- 
teflinum  ReEtum,  in  order  to  be  there  difcharged. 

Now  to  fpeakofthis  laft  in  the  firft  place,  it 
will  not  be  neceflary  to  fay,  after  the  Description  of 
the  Gullet  and  Stomach  that  this  is  alfo  performed 
wife  by  the  long  and  circular  Fibres ;  which  do  like- 
both  here  produce,  by  contra&ing  and  (bortning 
themfelves,  aProtrufive  Motion,  which  is  called  by 
the  Anatomiils,  "the  Perifiakic  Motion. 

Sect  XL   *fhe Mef enter y. 

You  may  fee  how  thefe  Bowels  are  placed  in 
the  pody,  in  Tab.  I.  Fig.  3.  Now  in  cafe  this  Tube 
of  the  Bowels  was  fliort,  there  would  be  danger 
that  the  Chyle,  or  Nourifliing  Juice,  extra&ed  from 
»  the  Food,  might  in  '41  great  faeafure  be  difcharged 
with  the  ufelefs  Part  thereof.  Is  it  therefore  with- 
out a  Defign  of  the  Maker  that  there  sre  fo  many 
Meanders  or  Windings  therein ;  fo  that  it  is  very 
pear  fix  times  the  Length  of  a  Man  ?  And  particu- 
larly, that  notwithftandiog  all  its  Turnings,  it  is 
faften'd  in  fuch  a  manner  to  the  Mefentery,  that  it  is 
not  poffible  for  the  Food,  either  to  mjltake  its  way, 
by  reafon  of  the  length  of  the  Inteftines,or  to  take  any 
•fuch  Turn,as  that  the  way  thro'  which  the  Chyle  paf- 
fes,  fljould  be  ftopt ;  as  may  be  feen  in  Tfab.  L  Fig.  €. 
where  G  G  represents  theMefentery,  and  LL  the 
Bowels  or  Guts  faftea'd  to  it,  but  both  extended. 

Now  can  any,  one  fee  without  Aftonifhment* 
that  in  this  Membrane  (which  being  only  fiat  and 
round,  would  be  too  big  to  lie  conveniently  in  the 
Belly,  in  cafe  it  fliould  be  faften'd  to  fuch  a  great 
Length  of  the  Bowels  in  its  Circumference)  fuch  a 
wonderful  Method  is  ufed  by  our  moft  wife  Crea- 
tor for  that  purpofe,  <vk*.  by  pleating  k  upwards 
and  downwards  upoa  tie  Edge  of  the  Meftatery, 
1  juft 
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juft  as  they  ufed  to  do  the  Rufls  in  old  Times  ? 
An  inftance  of  which  may  be  feen  in  that  Part  of 
the  Inteftines  defcribed  by  P  RS,  (tab.  I. 
Fig.  6.)  and  more  fully  in  the  2  Fig.  of  the 
18  tab.  o(Verheyen,  in  the  ruffled  Edge  BB,  of 
this  expanded  Mefentery;  to  which,  that  we  may 
not  multiply  the  Figures  too  much,  we  refer  thofe 
that  are  defirous  to  fee  it  iti  its  true  State.  It  is 
by  this  means,  that  tho'  the  fame  is  not  above  two 
Spans  Breadth  in  a  Man  of  a  middle  Size,  yet 
by  thefe  Pleats  and  Folds  it  acquires  fo  much 
Length,  as  to  afford  Arfficient  room  for  the  Tube 
of  the  Inteftines*  which  is  fo  ihuch  longer,  to  be 
feften'd  to  it.  Now,  iit  tefe  this  Problem  had  been 
laid  before  a  great  and  able  Mathematician,  Would: 
not  he  have  thought  that  he  had  acquired  no  fmall 
honour,  by  folvingtf  after  this  Manner  ?  And  ttox 
any  Body  fancy  that  this  is  performed  by  Chancy 
dt  without  Wifdoffl? 

Sect*  XII.  the  Glands  of  the  tnteflines. 

Now  whilft  the  Nutriciotisf  Jufcesiare  coneiitti- 
ally  feparated  from  the  Food  in  the  Bowels,  and 
by  Openings,  which  are  found  in  their  Membranes^ 
pafs  into  the  External  Parts*  is  we  ftiill  fliew  here- 
after ;  it  feems  as  if  it  could  ndt  be  avoided,  that 
idie  Remainder  being  thereby  become  dryer,  ihctald 
be  hinderM  from  prttoeedfrig  conveniently  oh  it's 
way  in  this  Tube  :  Td  reitibvtf  this  difficulty,  the 
adorable  Creator  has  beeti  pleafcd  to  place- feVerat 
Glands  in  the  Ititeftines,  from  Whence  they  fil- 
trate* Liquor  fuffiderit  to  fofteri  the  Escfemertts, 
bsfides  others  praceediftg  out  of  the  Glandulotifc 
Coat  of  the  BttWds  fheirifelvfcs,  which  help  to 
render  the  Paffage  friiaefch  and  dippefy,  and  fo  fit 
for  the  intended  Service 

V  1  Can 
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Can  this  likewife  be  faid  to  be  done  by  Chance} 
Why  then  are  thefe  Glands  fmalter  and  fewer  in 
the  thin  Gutts  G,HH,I  I,  (tab.  I.  Fig.  j.)  which 
lie  next  to  the  Stomach,  where  that  whichis  in  it 
has  a  great  deal  of  Chyle  and  Moifture  ?  And  why 
are  thole  Glands  multiplied  about  the  End  of  the(c 
thin  Gutts,  unlefs  it  were  that  the  ufelefs  Matter, 
being  by  the  Separation  of  the  Chyle  grown  dryer, 
wants  more  Moifture  to  render  it  lb  fluid ;  and  to 
the  End,  that  what  ftili  remained  in  itoftheChyley 
may  be  fqueezed  out  of  it ;  after  the  Manner  of 
the  Apothecaries,  who,  in  order  to  extraft  the 
Juices  from  their  Druggs  when  they  are  pretty 
dry,  put  fome  Liquor  in  while  they  are  pounding 
them  ?  Laftly,  Why  are  thofe  Glands  in  the  thick 
Guts,  M,  &  N  N,  O,  that  lie  fartheft  from  the 
Stomach,  and  where  the  Matter  to  be  difcharged 
is  in  a  manner  diverted  of  all  its  Chylous  Juice, 
the  biggeft  of  all ;  unlefs  it  be,  that  the  greateft 
Moifture  is  there  requifite  to  prevent  its  being  too 
hard  ? 

Sect.  XIII.  The  Wrinkles,  Vafoes,  and  Inteftinum 
Re&um. 

Now,  not  to  mention  the  Wrinkles  of  the  thin 
Guts  ;  the  ufe  of  which  is  to  hinder  the  digefted 
Food,  that  has  ftill  fome  Chyle  in  it,  from  paffing 
too  fwiftly  thro'  thofe  Orifices  that  are  made  to 
receive  the  Chyle ;  nor  the  great  Vafoe  K,  at  the 
end  of  thofe  thin  Guts,  whereby  the  Matter,  that 
is  hardly  now  of  any  further  Ufe,  is  hindred  from 
going  back  :  Why  are  the  thick  Inteftines  larger, 
and  furnilbed  with  fo  many  Separated  Places ;  un- 
lefs it  be  to  colled  the  Ufelefs  Matter  therein,  and 
to  the  End,  that  People  may  not  be  too  frequently 
obliged  to  Difchargc  the  fame  ?  • 
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Is  it  not  therefore  very  plain,  that  the  Inteftinum 
Rettum  O  P,  is  only  contrived  for  Difcharging  the 
abovefaid  Matter  ?  Why  does  it  defcend  ftreight 
.1  forwards,  unlefs  it  were,  that  the  Difcharge  of 
the  faid  Matter  fliould  not  be  obftructed  by  unne- 
ceffary  Windings  and  Turnings  ? 

Is  all  this  made  without  fuch  a  Defign  ?  Why 
is  there  a  round  contra&ing  Mufcle  P,  which,  like 
a  Ring,  pinches  this  Bowel  at  the  end  of  it  ?  It 
is  not  to  hinder  an  inceflantProtrufion  ot  the  Excre- 
m  mentitious  Patts,  by  the  continual  Periftaltic  Mo- 
tion of  the  Inteflincs :  And  fince  that  in  feveral 
Difcharges,  when  the  Matter  is  hard,  the  Intefti- 
num ReBum  O  £,  is  prefled  and  finks  downwards, 
we  may  fee  that  the  two  Mufcles,  <^P,  and  Q_  P, 
are  placed  there  on  purpofe  to  fecure  it ;  for  by 
their  Affiftance,  the  fliutting  Mufcle,  and  the  In- 
teftinum  ReEium,  are  drawn  back  again  after  a  dif- 
ficult Difcharge,  and  made  to  afcend  by  the  fliort- 
ning  their  Fibres. 

Sect.  XIV.  The  Ufes  of  the  Oblique  and  Lateral 
Mufcles  of  the  Belly. 

A'n  d  forafmuch  as  the  Protrufive  Motion  o£ 
the  Bowels  is  not  fometimes  ftrong  enough  alone 
to  difctaige  the  Excrementitious  Matter  ;  ought 
we  notlikewife  herein  to  adore  the  exceeding 
great  Wifdom  of  the  Creator,  who,  befides  the 
Diaphragma and  Mefentery,  has  after  fo  wonderful 
a  Manner  made  the  whole  Covering,  or  Tegu- 
ment of  the  Belly,  to  be  affifting  thereto  ;  by  which 
Means,the  Expulfive  Force  may  be  rendered  incoiri* 
parably  greater,  as  often  as  there  is  any  occafioa 
fork? 

In  order  thereto,  People  are  wont,  firft,  ftrongly 
to  draw  in  their  Breath  ;  by  doing  of  which  the 
Midriff  lying  juft  above  the  Stomach,  fo  violently 
*  D  3  prefle* 
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pre(fes  upon  all  the  Bowels,  fo  that  unlefs  they 
pppofeit  q\\  purpofe,  the  whole  Belly  rifeth  there- 
with, to  the  End,  th?t  the  Gutts  may  be  preffed 
more  clofely  together. 

Now  fince  the  Bowels,  thus  prefsVi  down 
by  the  Midriff,  are  forc'4  tQ  dilute  thenifelves 
outwardly  in  the  BeUy;  unlefe  /thc  extend- 
ed coveripg  of  the  Belly  did  »gaiu  contraft 
it  fe.lf  by  the  A&on  pf  its  Mufdes,  and  prefs 
the  Bowels  together  with  a  ft^ong  Force,  the  Ex- 
crements cpu'd  not  be  prptrude4  t&ftf  the  Imettfit- 
mm  Re&um  :  But  (face  that  Jnteftine  is  open,  and 
at  the  &me  t«ne  the  Bowels  $re  prefs'd  togethe? 
from  all  Parts;  the  Matte?  contaip*d  in  them,  muft 
be  protri^ded  thro'  the  Qfifce  of  the  faid  Rettum. 

Npw,  how  wopderfuUy  %\»s  Comprehenfive; 
jForce  is  produced  by  the  MujTctes  ^yhish  compofe 
the  Coverings  of  the  BeUy>  is  p&ia  v>  thofe  that 
am  acquainted  witfe  the  Str^ftwe  thereof* 

To  give  you  fome  Notion  of  it  here,  without 
mentioning  the  ufual  Coverings  which  the  Belly 
has  m  comipon  with  mapy  other  Parts;;  (Tab.  IL 
Fig.  i.)  A  is  the  Cvfiwja  or  upper  Skin,  B  the 
Cutis  or  Skin,  C  the  Fat,  D  the  fleflily  Tegument 
or  Covering ;  the  External  Parts  thereof  to  confift, 
on  both  fides,  fiyfiy  of  the:  Mufcle.  G,  the  Fi- 
bres of  which  defcend  obliquely'  from  the.Kr^^ 
of  the  Loyns  to  the  Lima.  Alba*  K.  K,  which 
runs  downwards,  from  the  BreafWxme  through  the 
Navel  L,  to  the  Os  Pubis,  and  is  of  a  Stroagf 
and  Fibrous  Strufture,  in  order  to  refift  the  Force 
of  the  Mufcles.  drawing  againft  one  another  on  each 
fide :  The  Mufcle  of  the  fame  Name  and  Kind 
belonging  to  the  other  fide,  is  laid  ppen  at  Q>  in 
order  to  Chew  that  which  is  under  it5  Secandfy., 
we  fee  another  pair  of  Mufcles  lying  .under  the  for- 
mer the  Fibres  of  which  runningupwards  obliquelyi 
from  the  Vertebra   to  the  afocefaidi  tinea  Alba* 

K  K, 
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K  K,do  crofs  thofe  of  thefirftMufcle ;  as  appears 
here  ac  M,  on  the  one  fide,  under  a  part  of  the 
firft  Mufcle,  which  is  turned  up  ;  and  on  the  other 
fide  at  P,  where  it  is  fully  feparated  Thirdly, Tntve 
are  a  pair  of  Mufcles  that  lye  underneath  the  fame, 
on  the  right  fide  at  U,  the  Fibres  of  which  are  ex- 
tended laterally  or  crofs,  and  not  obliquely,  from 
the  Vertebra  to  the  Linea  alba,  or  White-line  K  K : 
The  tranfverfe  Mufcle  of  the  left  Side  is  not  vifible 
in  this  Figure,  becaufe  of  the  Mufcles  that  lie 
upon  it ;  called  the.  Lateral 

Let  us  now  fuppofe,  that  thefe  two  loweft 
Lateral  Mufcles  V,  do  encompafs  the  Belly  quite 
round,  and  in  that  Manner  compofe  a  Cavity, 
which  contains  the  Bowels  ;  and  further,  that 
all  the  Fibres  of  which  they  are  made  up,  are 
fhorten'd  or  contrafied  :  It  i$  plain,  that  the  Cavi- 
ty has  thereby  a  leffer  Circumference,  and  confer 
quently  muft  be  narrower  ;  and  fo  the  Bowels 
therein  contained  will  be  prefled  together  on  all  fides. 

But  fince  thofe  Mufcles  are  not  only  ferviceable 
rn  the  Evacuation  of  the  Bowels,  but  likewife  of 
the  Bladder,  and  even  in  the  Labour  of  Child-bear- 
ing Women,  to  whom  they  are  of  the  greateft  Ufi? 
in  that  important  Caie  ;  it  was  neccflfary  that  this 
Preflure  fhould  be  performed  with  very  great 
Force  ;  for  which  reafon  the  Wife  Creator  has 
placed  another  pair  of  Mufcles  (one  of  which  is 
reprefented  by  M)  upon  the  Lateral*  the  Fibres  of 
which  running  obliquely  upwards,  as  is  faid  before, 
and  ending  in  the  Linea  alba  K  K,  when  they  ope- 
rate and  become  fliorter,  do  in  like  manner  ftraiten 
the  Belly  ;  but  they  do  alfo  at  the  fame  time  (as 
is  well  known  to  the  Mathematicians)  by  their  Ob* 
liqaity  extended  upwards,  as  it  were,  draw  down 
the  whole  Linea  alba  K  K.  Now  :o  obviate  tti " 
Inconvcniencies  that  might  proceed  from  hence, 
the  Fibres  of  the  Mufcles  G,  that  lie  upon  thefe, 
/         D  4  do 
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dd  run  with  a  quite  contrary  Obliquity  down- 
wards i  whereby  the  Belly  is  not  only  ftraightned 
with  a  new  Force,  but  the  Linen  alba  K  K,  is 
again  drawn  upwards  by  this  contrary  Obliquity, 

Sect.  XV.  The  Vfe  of  the  Pyramidal  Mufdes. 

No  w  if  each  Pair  of  thefe  laft  oblique  Mufcles 
operated  with  like  Force  upon  the  Linea  alba,  and 
that  the  fame  was  drawn  as  much  upwards  by  one 
Pair  as  downwards  by  the  other,  they  would 
balance  one  another ;  and  this  White-line  K  K, 
would  remain  in'  its  Place,  without  moving  one 
way  or  the  other :  But  (ince  thefe  laft  and  out- 
moft  defcending  Mufcles  G,  are  much  Larger  and 
Stronger  than  thofe  that  lie  under  at  M,  it  muft 
follow,  that  whilft  they  operate  together  to  dif- 
charge  the  Belly,  by  this  over-ballance  of  Force, 
thefe  Fibres  or  White-lines  K  K,  will  be  conftantly 
drawn  fomething  upwards. 

Can  it  now  be  brought  about  by  Chance,  that 
we  meet  with  a  Pair  of  Mufcles  S  and  T,  under 
the  Os  Pubis  (the  laft  of  which,  T,  is  {hewn 
feparated,  and  hanging  downwards  out  of  its  Place) 
which,  from  the  Figure  of  them,  are  called  Pyra- 
midal, and  whereof  the  Fibres  do  only  run  up- 
wards along  the  White-lines  to  K,  or  about  as 
high  as  the  Navel,  fo  that  it  is  very  plain  to  every 
Body,  that  being  ftiorter  at  S,  and  confequently 
their  Fibres  being  drawn  downwards  the  Linea 
alba,  to  which  the  Fibres  are  faften'd,  muft  like- 
wife  follow  downwards  ;  and  therefore  thefe  py- 
ramidal Mufcles  feem  to  be  made  ufeofas  a  Ba- 
lance of  the  Force,  by  which  the  defcending  Ob- 
lique Mufcles  at  G,  do  exceed  the  afcendin^  Ob- 
lique ones  at  M  ;  and  whereby,  if  not  prevented 
by  the  Pyramidal,  the  White-lines  would  otherwifc 
fc»e  mov'd  upwards  ?  This  Opinion  is  confirmed  ; 
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forafmuch  as  in  many  Bodies  there  are  found  bat 
one  of  thefe  Pyramidal  Mufcles,  and  not  always 
juft  two  ;  iince  one  that  is  big  enough  can  anfwer 
the  aforefaid  Ufes.  Nor  yet  are  the  fame  neceffary, 
when  the  afcending  and  defcending  Oblique 
Mufcles  are  of  equal  Strength,  as  has  beenfome* 
times  obferved. 

Sect.XVX   theUfe  of the  Right  Mufcles. 

But,  befidesall  this,  there  feems  ftill  to  remain 
the  following  Inconveniency  ;  that  the  Belly  being 
ftreighten'd  by  thefe  Mufcles  with  fo  great  Force 
only  Side-ways,  the  Inteftines  would  hereby  be 
preffed  as  much  upwards  as  downwards,  and 
would  likewife  be  driven  with  too  great  Violence 
upwards  againft  the  Midriff;  fo  that  the  flexible 
Structure  of  the  Cartilages  would  be  raifed  upwards* 
by  which  Means  the  Protrufive  Faculty  would  be 
weakened.  To  prevent  which,  and  that  nothing 
fliould  be  deficient  in  this  great  Work,  theWifdom  of 
the  Sovereign  Creator  feems  to  have  faften'd  two 


Os  Pubis  at  S,  atter  (uch  a  manner,  that  their 
other  Extremities,  Y  Y>  fliould  be  fattened  to  and 
about  the  Breaft-bone  ;  whereby  thefe  being  con- 
traded,  or  made  fliorter  in  their  Fibres,  draw 
the  Ribs,  with  their  Cartilages  (which  terminate 
in  the  Breaft-bone)  downwards ;  and  fo  they  do 
not  only  hold  faft  to  the  Places  to  which  the 
Midriff  is  fixt,  but  likewife  hinder  the  fame  from 
bending  upwards  by  the  ftrong  Preffurc  of  the 
Bowels  againft  the  Midriff,  when  thofe  Bowels 
are  thruft  upwards  and  downwards  by  the  afore- 
faid Annular  Mufcles1  of  the  Belly. 

There  are  likewife  feen  in  the  Right  Mufcles 
Q-Q-9j»  three  ot  ^our  tateraly^hitt  Fibres,  R  R  R; 
which  do   moft  commonly  divide  each  Right 
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Mufcle  into  four  other,  following  one  another, 
to  the  End,  that  thefe  Mufcles  may  perform 
their  Function  by  a  leifer  Contraftion,  and  pro- 
portionally by  a  leifer  Tumifa&ion,  and  fo  not 
take  up  too  much  room  ;  which  otherwise,  in 
cafe  the  Fle£bly  Fibres  of  the  Os  Pubis  ihould 
extend  themfelves  to  the  Breaft-bone,  would  not 
be  perform'd  fo  regularly  or  conveniently. 

The  other  Ufes  which  are  afcribed  by  the  Anato- 
mifts  to  thefe  Right  and  Pyramidal  Mufcles,  may  be 
ftcn  andconfider'd  by  every  one  in  their  Writings ; 
we  have  dwelt  long  enough  upon  them  here  already* 

Sect.  XVII.   Orifices  in  the  Mufcles  for  the 
.  minalVegels. 

He  that  is  not  fetisfied,  that  all  thefe  things 
arc  performed  for  Wife  Purpofes,  let  him  caft  his 
Eyes  farther  in  Tab  11.  Fig.  u  upon  the  Orifices 
defcribedby  the  Letter  I,  as  they  are  found  in 
the  three  Mufcles ;  thro'  which,  at  the  Groin, 
there  goes  the  Tube  W,  thro'  which  the  Seminal 
Veifels  in  the  Males,  and  the  round  Ligaments  of 
the  Matrix  in  the  Females  do  pafs  ;  and  confide? 
whether  fuch  necetfary  things  as  thefe  are  placed 
there  by  Chance. 

Sect.  XVIII.  The  Voluntary  and  Spontaneous 
\       Motim  of  the  Inteftinum  Reftum. 

To  add  fomething  more  to  what  has  been  faid 
above,  and  which  feeaas  to  me  fufficient  not  only 
to  fettle  a  Sceptical  Mind,  but  even  to  convince 
an  Obftinatc  Atliei& ;  let  both  thefe  unhappy  Men 
ferioufly  confider,  that  in  this  great  Length  of  the 
Tube  •£  the  Bowels,  which  » continued  from  the 
Stomach  to  the  laefiinum  Re&wn,  na  Body  can 
Oicre&fe  or  diminUh  the  Contu&ioas  or  Wring- 

ings 
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ings  of  the  fame  ;  infomuch,  that  all  thofe  Mo- 
tions (whereby  that  which  is  in  the  Bowels  is  pro- 
truded and  difcharged)  are  quite  out  of  the 
Power  of  his  Will  j  but  if  the  fame  Ihould  have 
place  likewife  in  the  loweft  Part  of  the  Inteftimm 
Reflum,  Mankind  could  never  have  any  command 
over  their  Natural  Evacuations,  in  order  to  retain 
or  difcharge  them,  as  occasion  ihould  require. 
And  can  a  Man  yet  doubt,  whether  there  be  a 
Goo  that  has  wifely  and  gracioufly  order'd  all 
thefe  things,  when  he  perceives,  that  in  the  whole 
Stru&ureof  the  Bowels,  it  is  the  Intefiwum  Relhm 
only,  into  which  Nerves  are  derived  from  the  Me- 
dulla Spinalis,  or  Marrow  of  the  Back-bone ;  yea, 
that  the  Motion  of  that  Bowel  alone  is  fubjeft  to 
our  WiH,  for  the  Prevention  of  fo  many  Inconve- 
niencies,  which  it  would  otherwife  be  impoffihte 
to  avoid? 


CONTEMPLATION  V, 

Of  the  Ven#  Lafteae,  /m^Du&usChylicus, 


SftCTiOtfl  "The 'franjitio*. 

AFTER  having  traced  the  greatest  part  of 
die  Food  as  low  as  we  could*  let  us  now 
turn  hack  again  to  the  Stomach,  in  order  to  ob- 
ferve  the  Ways  and  Images  by  which  our  merci- 
ful Pccferver  has  been  pleafcd  to  conduft  the 
Chyle  or  Nouri&mcnt  that  is  exuta&ed  (or  out 
Food,  in  order  to  prepare  and  render  it  more  nfe- 
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ful  for  making  good  what  is  wafled  in^our  Bo* 

dies.  >3Sgi^ 

Not  to  mention  in  this  Place  the  ctitkms  and 
skilful  Stru&ure  of  the  Wl^iWc  Vef- 
fels,  which  coming  out  of  that,  anSE^jfe  Liver, 
do  continually  introduce  a  great  qt^wity.  of  Gall 
into  the  Duodenum,  where  it  mixes  ir\^£qmch  the 
Food  that  is  fent  thither  thro'  the  Pyldms  from 
the  Stomach;  but  more  particularly,  as  often  as 
by  the  drawing  in  the  Breath,  tto^lidriff  de- 
fending, preffes  upon  the  Liver^lpd  thereby 
fqueeiing  the  Gall-Bladder  (which  ljW  within  the 
Liver)    forces  out  the  Gall  thr<J»  *eVeflel 
that  reaches  from  its  Bladder  to  |n|  Inteftines. 
To  fay  nothing  here  of  that  I^f^r  that  pro- 
ceeds from  the  Pancreas  or  Sweette«d|  (a  great 
Gla-nd  lying  under  the  Stomach)  ^g£$QF  mingles 
itfelf  with  the  extruded  Gall,  about  fcrar  or  five 
Fingers  below  the  Pylorus,  or  lower  Orifice  of 
the  Stomach,  and  moftly  by  the  fame  PaiTage. 
Not  to  enter  here  upon  enquiring  into  tht  Ufes  of 
both  thefe ;  whether,  for  inftance,  they  ferve  toge- 
ther to  feparate  the  Chyle  from  the  grotfer  Parts  of 
the  Food ;  or  to  preferve  the  fame  from  "Corruption, 
by  the  Bitternefs  of  the  Gall  ;  or  to  reader  it 
more  Fluid,  or  to  incorporate  thofe  l*arts  of  it, 
which  cannot  otherwife  be  eafily  mixed,  jflfflu 
the  fat  and  watry  Parts  ;  or  to  qualtfis  ths  Bttfajp ._ 
nefs  of  fome,  by  the  others  ;  or,  pir  ktfjr  $tfm 
Purpofes,  which,  by  a  more  nice  Enquiry  ih^/™ 
JTature  of  them,  are  daily  difcoverM  :  r  But  feeifig 
that  the  determinate  Ufe  of  each  of  thefe  has  not 
yet  been  decided,  we  fhall  confine  ouT  felves  to 
thofe  things  only,  from  which  we  can  draw  fuch 
undoubted  Conclufions,  as  are  more  than  fufficient 
tp  prove  abundantly  the  Perfections  |f  our  Maker, 
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Sect.  II.   The  Venx  Lafteac  and  Receptaculum 
Chili  in  a  Dog. 

T  o  proceed  then  ;  If  there  were  no  Lateral  Ori- 
fices or  Openings  in  the  Membranes  of  the  Dufit 
of  the  InteftineSj  (as  there  are  none  in  the  Throat, 
for  iuftance,  and  Stomach)  the  Chyle  or  Juice, 
which  becoming  Blood,  fuitains  the  Body,  would 
be  difcharged  at  the  fame  time,  together  with  the 
grofler  Parts  that  pafs  thro*  them ;  and  Mankind 
would  confume  away  and  die  for  want  of  Nou- 
rifhment:  Can  it  therefore  be  thought,  that  this 
like  wife  is  raeerly  Accidental j  that  in  order  to  pre- 
vent the  fame,  there  lies  in  the  Mefentery  G  Gf 
(Tak  I.  Pig.  6  )  befides  the  Blood  Veffels  1 1,  and 
the  Nerves,  mmm  which  pafs  thro*  it,  another 
kind  of  very  narrow  Veffels  I  /,  which,  when  a 
Creature  has  continued  long  without  Eating,  are 
quite  invifible,  but  ifyoudHfeft  thema  few  Hours 
after  it  has  been  fed,  they  appear  as  little  Veins 
full  of  a  white  Matter  like  Milk  ;  from  whence  it 
isalfoj  that  they  take  the  Name  of  Milky  Veins 
(Venx  LaElex  ;)  thefe  little  Tubes  open  into  the  In- 
teftines  L  L,  which  by  their  Contracting  and  Pro- 
trufive  Motions,  do  fquecze  out  the  thinneft  of  the 
Food,  or  prepared  Chyle,  in  thefe  Milky  Veins, 
under  the  Form  of  a  White  Subftance ;  which  (in 
Dogs,  according  to  this  Figure  borrowed  from 
Verheyen)  takes  its  way,  firft  towards  a  great  Gland 
K  ;  but  in  Men,  by  feveral  other  fmaller  Glands  ; 
fince,  according  to  the  faid  Verheyen,  this  great 
Gland  is  not  found  in  them  ?  Thofe  that  defire  to 
fee  the  Defcription  of  the  Melcntery  in  a  Man> 
may  be  pleased  to  conftilt  the  i  SfA  Table  of  the 
faid  Author,  where  the  Glands  are  reprefented  by 
the  Letters  a  a  in  the  2d  Fig. 


We 
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We  fiiall  fay  nothing  of  thcfc  Glands,  becaufe 
Anatomifts  are  not  as  yet  entirely  agreed  about 
the  Ufe  of  them  ;  only  'tis  known  that  this  Chyle 
is  difcharged  into  a  large  Receptacle  O,  by  the 
Vens  LaHea  (Tnbl.  Fig.  6.)  coming  from  this  Gland : 
The  Anatomifts  call  it  Receptaculum  Cbyli,  or 
OJkrnq. 

Sect.  III.   The  Receptacle  of  the  Chyle  in  Humane 
Creatures. 

It  mult  be  remembred,  that  in  this  Figure  the 
Cowrfc  of  the  Veffels  is  reprefented  as  it  appeared 
in  Dogs,  forafmuch  as  they  are  feldom  to  be 
flicv^n  in  Men,  who  cannot  be  fo  foon  opened 
after  their  Death.  However*  they  that  defirc  to 
fee  a  true  Defcription  of  thefe  Parts,  as  they  lie 
in  Humane  Bodies,  may  find  them  in  the  Leifjkk 
Tranfaihms^  t»}J.  Anm  1699*  extra&ed  from  art 
Englifi  Book  of  IV.  Cooper,  cenfifting  particularly 
in  the  following  Differences  :  1.  That  the  greac 
Receptacle  of  the  Chyle,  reprefeaied  he$e  by  the 
better  0>  is  compoied  in  Men  of  three  large 
Tubes  and  Parts,  a*  Tirat  the  Links  of  the  Chains 
that  are  here  deferibed  at  S,  (in  the  Tube  O  s, 
which  runs  upwards*  and  is  called  the  DuStm  Cby- 
lit**,  or  Thoracicus^  are  obferved  to  be  more  nu- 
merous or  various  in  Men.  Robault  does  likewife 
make  mention  of  one  that  is  found  ia  a  Man. 

Ssc  t.  IV.   The  Courfecftbe  Chyk nth* Heart. 

To  return  :  la  this  Receptacle  O,  the  afore- 
mention  dFooimixesitfelf  with  aaotherHuroou-r, 
Water,  or  Whey,  which  the  Anatomifts  call  the 
Lympba;  and  which  haring  performed  ks  Service" 
to  the  Body,  is  continually  derived  this-  Way  by 
the  Vafa  Lympbatha,  or  Water-Velfels ;  and  then 
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this  Chyk  and  Lympha  purfue  their  Way  together 
upwards  thro*  the  Belly  and  Breaft  along  the 
Back-Bone,  from  the  Receptacle  of  the  Chyle  O, 
thro*  the  Du&us  Cbylijerus  r  r ;  and  finally  are  dis- 
charged at  uy  in  the  Vena  Suklavia  u  x. 

The  Blood  running  from  u  to  x  in  the  faid 
Sukfovia,  goes  from  thence  thro'  x  B,  called  the 
Vena  Cava,  or  Hollow  Vein*  to  the  Heart  A ;  from 
whence  the  Chyle  and  Lymph*  being  mingled  with 
the  Blood  in  uf  are  earned  round  with  its  Stream 
throughout  the  whole  Body,  in  order  to  the  Nou- 
rifhment  thereof. 

Now  can  any  one  fuppofe,  that  the  Stru&uie  and 
Difpofition  of  fo  many  Velfels,  fuch  as  the  Vtnm 
Laclex  1 1>  the  Receptaculum  Chylt  O,  and  its  DuBtii  rrf 
are  produced  by  Chance  ?  Can  it  be  without  De- 
fign,  that  the  Vsfa  Lymphatka  q  q  and  1 1>  do  dif- 
charge  themfelves  in  the  two  laft  mentioned  Rece- 
ptacle and  Du<5t,to  make  a  perpetual  Scream  in  order 
to  convey  the  Chyle  with  greater  Conveniency  to 
the  Blood  in  the  Vein  u  x?  Of  all  which,  if  any 
thing  fails  or  is  deficient,  a  Man  runs  the  Rifqne 
of  loling  his  precious  Life-  Is  it  without  Wifdom 
that  the  Creator  is  pleafed  to  divide  the  Recepta- 
cle of  the  Chyle  O,  into  three  Tubes  in  Men, 
which  in  Dogs  and  other  Creatures  is  but  one 
large  one  f  To  the  end  that  in  Men,  who  walk 
ere&,  the  great  Quantity  of  the  Liquor  ftould  nor 
eaiily  burft  the  Membrane  that  compofes  the  Re- 
ceptacle O,  and  which  is  unconceivably  thin  and 
fine. 

If  all  this  be  not  yet  fufficient  to  convince  any 
onc5  let  him  attend  to  that  which  follows  con- 
cerning the  Valves,  which  will  lead  him  as  it  were 
by  the  Hand  to  an  Almighty  and  All- wife  Cre- 
ator* 
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do  run  with  a  quite  contfary  Obliquity  down- 
wards ;  whereby  the  Belly  is  not  only  ftraightned 
with  a  new  Force,  but  the  Lima  alba  K  K,  is 
again  drawn  upwards  by  this  contrary  Obliquity, 

Sect.  XV.  TbeVfeof  the  Pyramidal  Mufdes. 

N  o  w  if  each  Pair  of  thefe  laft  oblique  Mufcles 
operated  with  like  Force  upon  the  Lima  alba,  and 
that  the  fame  was  drawn  as  much  upwards  by  one 
Pair  as  downwards  by  the  other,  they  would 
balance  one  another ;  and  this  White-line  K  K, 
would  remain  in*  its  Place,  without  moving  one 
way  or  the  other :  But  fince  thefe  laft  and  out- 
moll  defcending  Mufcles  G,  are  much  Larger  and 
Stronger  than  thofe  that  lie  under  at  M,  it  muft 
follow,  that  whilft  they  operate  together  to  dif- 
charge  the  Belly,  by  this  over-ballance  of  Force, 
thefe  Fibres  or  White-lines  K  K,  will  be  conftantly 
drawn  fomething  upwards. 

Can  it  now  be  brought  about  by  Chance,  that 
we  meet  with  a  Pair  of  Mufcles  S  and  T,  under 
the  Os  Pubis  (the  laft  of  which,  T,  is  (hewn 
feparated,  and  hangingdownwardsout  of  its  Place) 
which,  from  the  Figure  of  them,  are  called  Pyra- 
midal, and  whereof  the  Fibres  do  only  run  up- 
wards along  the  White-lines  to  K,  or  about  as 
high  as  the  Navel,  fo  that  it  is  very  plain  to  every 
feody,  that  being  ftiorter  at  S,  and  confequently 
their  Fibres  being  drawn  downwards  the  Lima 
alba,  to  which  the  Fibres  are  faften'd,  muft  like- 
wife  follow  downwards  ;  and  therefore  thefe  ly~ 
ramidal  Mufcles  feem  to  be  made  ufeofas  a  Ba- 
lance of  the  Force,  by  which  the  defcending  Ob- 
lique Mufcles  at  G,  do  exceed  the  afcending  Ob- 
lique ones  at  M  ;  and  whereby,  if  not  prevented 
by  the  Pyramidal,  the  White-lines  would  othenvife 
t*e  mov'd  upwards  ?  This  Opinion  is  confirmed 
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fbrafmuch  a&  in  many  Bodies  there  are  found  bat 
one  of  thefe  Pyramidal  Mufcles,  and  not  always 
juft  two  ;  iincc  one  that  is  big  enough  can  anfwer 
the  aforefaid  Ufes.  Nor  yet  are  the  fame  neceffary, 
when  the  afcending  and  defcending  Oblique 
Mufcles  are  of  equal  Strength,  as  has  been  fome- 
times  obferved. 

Sect.  X  VI.    The  Vfe  of  the  Right  Mufcks. 

But,  befidesall  this,  there  feems  ftill  to  remain 
the  following  Inconveniency  5  that  the  Belly  being 
ftreighten'd  by  thefe  Mufcles  with  fo  great  Force 
only  Side-ways,  the  Inteftines  would  hereby  be 
preffed  as  much  upwards  as  downwards,  and 
would  likewife  be  driven  with  too  great  Violence 
upwards  againft  the  Midriff;  fo  that  the  flexible 
Structure  of  the  Cartilages  would  be  raifed  upwards, 
by  which  Means  the  Protrufive  Faculty  would  be 
weakened.  To  prevent  which,  and  that  nothing 
fhould  be  deficient  in  this  great  Work,  theWifdom  of 
the  Sovereign  Creator  feems  to  have  fattened  two 
other  Mufcles,  Q^Q^Qj  called  the  Right  to  the 
Or  Pubis  at  S,  after  fuch  a  manner,  that  their 
other  Extremities,  Y  Y,  fhould  be  faften'd  to  and 
about  the  Breafi-bone  ;  whereby  thefe  being  con- 
tracted, or  made  fhorter  in  their  Fibres,  draw 
the  Ribs,  with  their  Cartilages  (which  terminate 
in  the  Breaft-bone)  downwards ;  and  fo  they  do 
not  only  hold  fall  to  the  Places  to  which  the 
Midriff  is  fixt,  but  likewife  hinder  the  fame  from 
bending  upwards  by  the  ftrong  Preffure  of  the 
Bowels  againft  the  Midriff,  when  thofe  Bowels 
are  rhrufl:  upwards  and  downwards  by  the  afore- 
faid  Annular  Mufcles  of  the  Belly. 

There  are  likewife  feen  in  the  Right  Mufcles 
QQJ^  three  or  four  Lateral  white  Fibres,  RRR; 
which  do    moft  commonly  divide  each  Right 

Mufclc 
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Mufcle  into  four  other,  following  one  another, 
to  the  End,  that  thefe  Mufcles  may  perform 
their  Function  by  a  leffer  Contra&ion,  and  pro- 
portionably  by  a  leifer  Tumifa&ion,  and  fo  not 
take  up  too  much  room  ;  which  otherwife,  in 
cafe  the  Fle&ly  Fibres  of  the  Os  Pulns  lhould 
extend  themfelves  to  the  Breaft-bone,  would  not 
be  perform'd  fo  regularly  or  conveniently. 

The  other  Ufes  which  are  afcribcd  by  the  Anato- 
mifts  to  thefe  Right  and  Fyramidal  Mufcles,  may  be 
feen  andconfider'd  by  every  one  in  their  Writings ; 
we  have  dwelt  long  enough  upon  them  here  already. 

Sect.  XVII.    Orifices  in  the  Mufcles  for  the  Se- 
.  minal  Vejfels. 

Hfi  that  is  not  fetisfied,  that  all  thefe  things 
are  performed  for  Wifb  Purpofes,  let  him  caft  his 
£yes  farther  in  Tab  II.  Fig.  i*  upon  the  Orifices 
defcribedby  the  Letter  I,  as  they  are  found  in 
die.  three  Mufcles;  thro'  which,  at  the  Groin, 
there  goes  the  Tube  W,  thro*  which  the  Seminal 
Velfels  in  the  Males,  and  the  round  Ligaments  of 
the  Matrix  in  the  Females  do  pafs  ;  and  confide? 
whether  (uch  necef&ry  things  as  thefe  are  placed 
there  by  Chance. 

Sec  t.  XVIII.  Tfa  Voluntary  and  Spontaneous 
\       Motws  of  the  Inteftinum  Reftuiru 

To  add  fomething  more  to  what  has  been  faid 
above,  and  which  feems  to  me  fufficient  not  only 
to  fettle  a  Sceptical  Mind,  but  even  to  convince 
an  Obftinate  Atl*ei& ;  let  both  thefe  unhappy  Men 
ferioufly  confider,  that  in  ttus  great  Length  of  the 
Tube  •£  the  Bowels,  which  is  continued  from  the 
Stomach  to  the  liteftwum  Re&wn,  no  Body  can 
cjicreftfe  or  diiuinifh  the  Contca&ioas  or  Wring- 

ings 
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ings  of  the  feme  ;  infomuch,  that  all  thofe  Mo- 
tions (whereby  that  which  is  in  the  Bowels  is  pro- 
truded and  difcharged)  are  quite  out  of  the 
Ppwer  of  his  Will ;  but  if  the  fame  fhould  have 
place  likewife  in  the  loweft  Part  of  the  Inteftintm 
Reftum,  Mankind  could  never  have  any  command 
over  their  Natural  Evacuations,  in  order  to  retain 
or  difcharge  them,  as  occaiion  fhould  require. 
And  can  a  Man  yet  doubt,  whether  there  be  a 
God  that  has  wifely  and  gracioufly  order'd  all 
thefe  things,  when  he  perceives,  that  in  the  whole 
Struftureof  the  Bowels*  it  is  the  Intefttnum  Relhm 
only,  into  which  Nerves  are  derived  from  the  Me- 
dulla Spinalis,  or  Marrow  of  the  Back-bone ,•  yea, 
that  the  Motion  of  that  Bowel  alone  is  fubjeft  to 
our  Will,  for  the  Prevention  of  fo  many  Inconve- 
niencies,  which  it  would  otherwife  be  impoffihle 
to  avoid? 


CONTEMPLATION  V. 

Of  the  Venafr  Laftese,  /i^Du&usChyficus, 


AFTER  having  traced  the  greateftpart  of 
die  Food  as  low  as  we  could*  let  us  now 
turn  back  again  to  the  Stomach,  in  order  to  ob- 
fervethe  Ways  and  Images  by  which  our  merci- 
ful Pceferver  has  beea  pleafed  to  conduit  the 
Chyle  or  Nouri&mcKt  that  is  exuta&ed  for  ouc 
Food,  in  order  to  prepare  and  render  it  more  u(e- 
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thefe  Valves,  which  are  compofed  only  of  a  thirty 
moift  and  flabby  little  Membrane  $  efpecially  upon 
fuch  a  little  worthlcfs  Inftrament  as  the  Valve  i 
appears  to  be  (which  covers  the  Orifice  h  of  the 
DuHm  Chyltferusy  where  it  is  inferred  in  the  Vem 
fg ;)  and  laftly,  upon  the  Diforder  not  only  of 
all  thefe  together,  but  of  any  one  of  thefe  fo  fmalL 
and  feemingly  contemptible  Particles,  our  precious  ■ 
Lives  are  entirely  depending ;  and  if  but  one  of 
Jem  all  ftiould  fail  to  perform  its  Funftion,  fo*  va- 
luable a  Creature  as  Man  is,  would  prefently  turn 
to  a  putrifying  Carcafs;  Muft  not  every  one  con- 
fefr,  that  he  is  formed  after  a  mofl  fearful  and  wonder- 
ful Mmmer  I  And  ought  we  not  daily  to  worfliip 
our  Great  Prefer ver  with  the  mod  grateful  Acknow- 
ledgments, for  his  having  vouchfafed  to  preferve 
fuch  fine  and  fuch  delicate  Parts  of  the  Body,  all 
of  then*  abfolutely  neceflary  to  Life,  fo  long  and* 
iifrfo  good  a  State  and  Condition?  So  that  the 
PfdmTft  of  Ifrael  had  great  Caufe  to  fay,  PfaL  139. 
w.  14.  J  will  pr&ifc  tbee7  fer  J  am  fearfully  axd  won- 
derfully made  ;  mm  veltcus  are  thy  Works^  and  that  my 
Soul  bto-toeth  right  well. 

How  often  do  Clocks,  Mills,  and  other  moving 
Machines  ftand  in  need  of  being  adjufted  by  a 
skilful  Mailer  ?  And  ought  not  this  to  teach  every 
one,  that  a  great  Direftor  does  fupport  and  main* 
tain  all  thefe  things  in  that  neceflary  State,  to- 
wards which  all  Creatures,  all  the  moft  skilful 
Phyficians,  all  the  moft  learned  Philofophers,  or 
the  moft  ingenious  Artificers,  cannot  contribute 
the  leaft  in  the  World  ?  And  how  can  any  Man 
forbear  charging  himfelfwith  rhe  utmoft  Unrea- 
fonablenefs,  who  feeing  fo  great  and  important  a 
Work,  as  is  the  Life  of  Men  and  all  other  Crea- 
tures, carried  on  by  fo  fimple,and,  in  Appearance, 
contemptible  Means,  does  neverthelefs  petiift  in 
afcribing  it  atj  to  meet  Chance,  or  ignorant 

Caufes  ? 


Tloe  Chriftian  Pbikfepher*  £5 

C4ufes  ?  And  being  fenfible  how  much  Good  is 
thereby  daily  produced  ip  himfelf,  (concerning 
which  he  is  Forced  to  own,  that  he  not  only  gave 
no  Direftion,  but,  which  is  mow,  .that  he  had  net 
the  leaft  Perception  ;)  mutt  he  not  pronounce  him- 
felf  both  ungrateful  and  worthy  of  -Cbiifienuftation, 
as  often  as  he  refutes  to  acknowledge  the  Mercy 
and  Goodnefs  of  his  Benefaftor,  and  even  his 
Wifdom  alfo.  in  the  midft  of  fo  many  Wonders 

CONTEMPLATION  VL 

Of  the  Heart. 

Sec  t,  I,    The  General  Ufe  of  the  Heart* 

LET  us  now  go  on,  and  trace  the  Chyle  or 
Food  (which,  as  we  have  juft  now 
fliew'd,  is  mingled  with  the  Blood  at  the  left 
Subclavian)  quite  to  the  Heart ;  in  the  Strufiure 
of  which  there  do  occur  fo  many  wonderful 
Things,  that  one  would  imagine  that  none  but  3 
very  unhappy  or  obftinate  Perfon,  feeing  and 
comprehending  the  Compofition  of  this  Organ, 
could  help  being  convinced  of  the  Wifdom  of  the 
Great  Creator,  and  of  the  determinate  End  to 
which  it  i£  adapted,  viz.  the  Reception  and  Ex- 
pulfion  of  the  Blood,  (whether  there  be  other 
Ufes  of  the  Heart,  I  (ball  not  here  enquire)  to  the 
end,  that  the  Blood,  by  this  Motion,  having  per- 
fected its  Circulation  thro*  the  Lungs,  and  thro* 
other  Veflels,  to  all  the  Parts  of  the  Body,  and 
performed  feveral  other  Functions  in  other  Places, 
E  3  might 
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might  return  to  the  Beginning  of  its  Courfe,  tha 
is,  to  the  Heart  and  Lungs, 

Sect*  II.   The  Defcrrpthn  of  the  Wf»Tt, 

This  Heart  has  two  Cavities,  ©r  Ventricles, 
fcparated  from  each  other  by  a  thick  flefty  Wall,  or 
Septum,  which  every  one  may  fee,  that  will  take  the 
trouble  to  cut  acrofs  the  Heart  of  an  Ox  or  She^p. 
The  Heart,  at  the  upper  Part  of  it  A,  (Tab.  It 
Fig.  3.)  is  thick,  but  at  the  lower  Part  B,  much 
flenderer ;  the  Shape  of  it  is  like  that  of  an  in- 
verted blunt  Pyramid ;  it  is  fattened,  and  hangs 
by  its  Veins  and  Arteries  E  F  G  H I ;  E  is  the 
Vena  Cava,  or  hollow  Vein  by  which  the  Blood 
defcends  ;  G  is  the  Vena  Artenofa^  or  Arteria  Pul- 
mnaria,  (the  Pulmonic  Artery)  thro1  which  it  paf- 
fes  out  of  this  Ventricle  into  the  Lungs ;  and  H 
is  the  Arteria  Vencfa,  or  Vena  Pulmonaria  (the  Pul- 
monic Vein)  thro*  which  the  fame  Blood  returns 
from  the  Lungs  into  the  left  Ventricle  of  the 
Heart  ;  out  of  which  it  is  carried  by  the  Amay 
or  great  Artery  I,  to  all  the  Parts  of  the  Body  1 
C  is  the  Right  Auricle  of  the  Heart,  into  which 
the  Blood  paries  from  E  and  F,  before  it  falls  into 
the  Right  Ventricle  ;  D  is  the  Left  Auricle, 
which  performs  the  fame  Fun&ion  to  the  Left 
Ventricle;  KK  are  the  Arteiia  Ccronaria,  and 
the  Vena  Cor&mria^  which  feed  the  Heart,  and 
provide  it  with  BJood, 

Sect.  HL    The  Eminence  or  Protuberance  in  the 
Vena  Cava. 

En  t  here  the  Stream  of  Blood  defcending  from 
the  Vena  Cava  at  E,  meeting  with  another  Stream 
afcending  at  F,  feems  to  threaten  the  apparent 
Danger  of  thefe  two  Currents  rufhing  againft  each 

other. 
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.other*  either  within  the  Ventricle  or  Auricle  ,of 
the  Heart  y  for  that  Blood  which  somes  down 
from  E,  affifted  with  its  own  Weight,  and  having 
therefore  a  greater  Strength,  might  hinder  the 
other,  which  coming  up  from  F,  runs  againft  it, 
from  purfuing  its  Courfe  ;  and  lb  the  Circulation 
pf  the  Blood,  and  therewith  the  life  itfelf,  might 
foon  come  to  an  ErrcL 

Now  to  prevent  thefe  Inconveniences,  that 
would  othcrwife  be  fo  dangerous,  we  find  that 
between  thefe  two  Veins  E  and  F,  (both  which 
are  reprefented  at  A  A,  Tak*  II.  Fig.  4.  where  they 
are  laid  open)  there  is  a  Protuberance  B,  com- 
pofed  of  the  Fat  that  lies  under,  againft  which  the 
Blood  defcending  from  E>  runs  or  ftrikes,  and  by 
that  means  the  Courfe  of  it  is  turned  to  the  Right 
Auricle  of  the  Heart  5  whilft  the  Blood  afcending 
from  F,  is  by  the  feid  Protuberance  B  covered  * 
and  fecured  againft  the  oppofite  Courfe  of  the 
defcending  Blood,  and  fo  is  obliged  to  turnip 
Courfe  afide  to  the  Ventricle  of  the  Heart, 

We  muft  likewife  here  obferve,  that  this  Protu- 
berance B  is  much  greater  in  a  Man  (becaufe  in 
confequencc  of  his  ere£c  Fofture,  the  upper  Blood 
at  E  defcends  exaftly  Perpendicular)  than  it  is  in 
Dogs,  Horfes,  Cattle,  and  the  like  Creatures,  in 
which  the  Courfe  of  the  Blood  at  E  F  is  only 
Horizontal,  and  therefore  does  not  move  with  fo 
great  Force. 

Once  again :  How  very  wonderfully  are  we 
made  ?  And  can  any  body  fee,  without  terrible 
Emotions,  that  as  our  precious  Life  in  the  Ductus 
Cbylrferusj  does  entirely  depend  upon  fuch  flender 
and  minute  Valves,  fo  it  does  here  upon  fuch  a 
fmall  Protuberance  as  is  defcribed  at  B?  If  here 
were  no  exprefs  Defign  of  the  adorable  Creator, 
why  do  we  find  it  juft  in  this  Place?  Why  is  it 
bigger  in  a  Man,  where  there  is  a  Neceffity  m 

E  4  Nature 
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Nature  for  its  being  fo,  to  balance  the  Force  of 
the  defcending  Blood  ;  and  lefs  in  fuch  Creatures 
where  fuch  Balance  is  not  wanting  to  perform 
the  fame  Service  ? 

Sect,  IV-    7%e  Auricles  of  the  Heart, 

Furthermore,  the  Courfe  of  the  Blood, 
which  continually  partes  thro3  thefe  Veins  A  A, 
feems  to  require,  be  fides  the  Heart,  another  Reft- 
tng-pl*ice  to  be  contained  in,  daring  the  Time  in 
which  the  Heart  contracts  itfelf  in  order  to  dif- 
charge  the  Blood,  and  while  the  Valves  of  the 
Orifice  of  the  Right  Ventricle  are  flmt ;  to  the 
end  that  it  might  be  there  collected  in  the  mean 
time,  and  as  foon  as  the  little  Valves  arc  again 
open,  be  fwiftly  emptied  into  the  Heart ;  for 
which  Purpofe  the  Auricle  C,  (Tak  II.  Fig.  3  )ferves 
on  the  right  Side  of  the  Heart,  as  D  does  on  the 
left,  which  whilft  the  Paflage  thro'  the  Valves  is 
ftopr,  are  full  of  the  Blood  that  runs  into  them, 
and  are  provided,  after  a  wonderful  manner,  with 
Mufcles  and  other  Inftruments,  by  which  means 
each  of  them  can  fwiftly  contract  it  felf  as  there 
is  Occafion,  and  lofe  no  time  in  the  fudden  Dif- 
charge  of  the  Blood  into  the  Right  and  Left 
Ventricles  of  the  Heajt« 

Stqi.  V*    The  Q$eratim  of  the  Heart* 

The  Blood  being  now  come  thither  at  the 
time  when  the  Heart  does  as  it  were  loofen  and 
open  itfelf  (I  do  not  here  difpute  whether  there 
be  a  Faculty  in  the  Heart  required  for  that  Pur^ 
pofc)  it  contracts  itfelf  fuddenly,  and  with  c;reat 
Force  j  infomuch,  that  the  Sides  of  the  Right  Ven* 
tricle  approaching  each  other  by  fuch  a  Centra- 
ft  ion,  and  the  upper  and  lower  Ends  thereof  bo 

i.   m 
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ing  likewife  drawn  together,  the  whole  Cavity  is 
in  a  manner  clofed,  and  the  Blood  thereupon  dri- 
ven out  with  great  Swiftnefs  into  the  Lungs  thro* 
the  Pulmonic  Artery,  or  Vena  Artmofa  G,  (I ah  II. 
F/g.  3.)  and  goes  onward  thro*  the  Pulmonic  Vein, 
or  Arteria  Vewfa  H,  to  the  Left  Ventricle  of  the 
Heart,  after  it  has  been  diftributed  thro*  the 
Lungs. 

One  may  have  a  grofs  Conception  of  this  Work- 
ing of  the  Heart,  by  comparing  it  to  a  Bellows 
full  of  Water,  in  which  there  are  two  round  Holes 
at  Top  ;  the  one  of  which,  upon  the  Clofing  or 
Contraction  of  the  Bellows,  is  ft  opt  with  a  Valve, 
whilft  the  other  remains  open  ;  now,  in  cafe  you 
fhould  with  a  fudden  and  violent  Motion  prefs  the 
Sides  thereof  together,  fo  that  in  a  Moment,  or  in 
the  time  of  one  Pulfe,  the  whole  Cavity  thereof 
were  taken  away,  it  can  fcarce  be  imagined  with 
how  great  Swiftnefs  the  Water  in  the  Bellows 
would  fpring  out  of  the  Orifice  which  remains 
open  1  And  this  is  a  rough  Idea  of  the  Manner  in 
which  the  Blood  is  fuddenly  extruded  from  the 
Right  Ventricle  of  the  Heart  into  the  Lungs, 

Sect.  VI.   7%e  Courfe  of  the  Mufcular  Fibres* 

Now,  in  order  to  perform  this  fo  fudden  and 
violent  Contraction,  or  Syftole  of  the  Heart,  the 
Mufcular  Fibres  of  which  it  is  compofed  are  fo 
wonderfully  and  fb  peculiarly  adapted  to  this  very 
End,  that  he  who  is  not  wilfully  Blind,  and  un- 
der a  deplorable  Hardnefs,  muft  herein  necef- 
farily  difcover  the  Hand  of  a  Wife  and  Defigning 
Creator,  That  this  is  not  faid  without  good 
Grounds,  will  appear  plainly  enough,  to  fuch  as 
pleafe  carefully  to  confidcr  the  Courfe  of  thefe 
Fibres. 

For 
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For  you  may  fee  firft,  tbc  Fibres  A  and 
(Tit*  II.  Ftg.  5  J  running  obliquely  from  Top  to  Bot- 
tom, and  others  defcribed  by  C  and  D,  croflingthe 
former  ;  both  thefc  oblique  Fibres  being  contracted 
in  their  Operation,  the  Cavities  of  the  Heart  mull: 
become  narrower,  and  both  its  Ends  in  fome  fort 
Ukewife  drawn  together.  Bcfides  thefe,  there  arc 
other  Fibres  that  He  above  them,  and  run  ftreight 
upwards,  IL  pig,  6.)  which  only  belong  to  the 
Right  Ventricle,  and  by  contracting  themielves,  do 
fliorten  the  fame-  But  the  Courfe  of  the  Fibres, 
chat  perform  the  fame  Work  in  the  Left  Ventricle, 
is  wonderfully  furp riling  -$  for  thofe  A  B>  {'tab.  IL 
Fig*  70  running  on  ail  fides  from  Top  to  Bottom, 
encompafs  the  Heart  at  the  Point  C,  and  being 
contracted,  draw  the  fame  upwards  towards  A  ; 
Thefe  Fibres  are  repre  fenced  upon  the  faid  Point  or 
fljarp  End,  as  you  may  fee  'fab  IL  Fg.  8. 

Now,  in  order  to  affift  the  lateral  Contraction 
of  the  oblique  Fibres,  we  may  obferve  a  row  of 
other  Fibres,  A  C  B,  (Tab,  IL  Fig.  p.)  running  un- 
der tfaeobliqtie  ones^which  perform  their  Function, 
by  encompa-ffing  the  Heart  crofs-wife,  and  con- 
tracting the  fame ;  fo  that  here  is  in  a  manner  the 
like  Di  (proportion  of  Mufdes  as  has  been  fhewn 
above,  in  defcrfbing  thofe  of  the  Belly :  This  whole 
Matter  is  largely  treated  of  in  that  little,  but  ac- 
curate, Difcourfe  of  the  Learned  Dr.  Lower. 

Let  any  Body  now  thatr  underftands  thefe 
Things,  ferioutly  confider  with  himfelf,  whether  it 
be  poffible,  that  fuch  a  variety  of  Rows  of  Fibres, 
endowed  with  fuch  a  great  Strength  together  (as 
has  been  demonftrated  by  BoreUt)  and  all  ferving 
to  that  very  Purpofe,  for  which  the  Heart  feems 
alone  to  have  been  form'd,  that  is  to  fay,  by  its 
Contrafiion,  to  protrude  the  Blood  it  has  received 
into  the  Arteries  joyn'd  to  it ;  I  fay,  whether  all 

thofe 
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thofc  Fibres  can  have  acquired  this  wonderful 
Difpoiltion,  without  Wifdom  and  without  Defign? 

Now,  iincc  there  are  not  hitherto  any  other 
Mufcles  difcovcr'd  in  the  whole  Hearty  fave  thofc 
that  contract,  iz  and  render  its  Cavities  narrower ; 
is  this  likewife  by  Chance,  that  the  Fibres  thereof 
when  once  Contracted,  are  not  fuffer'd  to  continue 
in  the  fame  Condition,  but  prefently  dilating  them- 
felves  do  open  the  Cavities,  that  they  may  again 
receive  the  following  Blood  out  of  the  Veins,  and 
by  the  repeated  Contraction  of  the  Heart,  diftribute 
it  to  the  Lungs  and  other  Parts  continually,  and  as 
long  as  our  Lives  do  laft  ? 

Sect.  VIL    77*  A&iw  of  the  Valves  of  the  Veins. 

There  ftill  remains  another  Difficulty  in  the 
Ufe  of  the  Heart,  vi%>%  that  (fince  each  Ventricle 
has  two  Orifices,  one  by  which  the  Blood  enters, 
and  the  other,  by  which  it  goes  out  again)  it  feems 
to  be  a  Confequence  thereof,  that  the  Heart  being 
fo  fuddenly  and  flrongly  Contracted,  the  Blood 
fliould  flow  at  once  out  of  both  of  "em^  and  fo  be 
forced  backwards  by  the  fame  Pailage  by  which 
it  enter'd  into  this  Ventricle, 

To  prevent  the  fame,  the  wife  Power  of  the 
wonderful  Creator  does  again  appear,  who  for  this 
Purpofe  has  been  pleafed  to  'place  there  another 
fort  of  Valves  (which,  by  reafon  of  their  Triangu- 
lar Figure,  the  Anatomifts  call  Mytraki,  beeaufe 
they  represent  a  Biftiop's  Mitre)  that  part  of  both 
the  Veins,  thro'  which  the  Blood  is  difcharged 
into  the  Heart ;  and  thefe,  -when  the  Heart  con- 
trafts  it  felf,  and  the  Blood  is  thereby  driven  to- 
wards the  Orifice,  in  the  Circumference  whereof 
they  are  placed,  are  thereby  {hut  very  clofely  : 
Thefe  Valves  (which  we  can  hardly  look  upon 
without  Amazement^  if  we  confider  the  Providen- 
tial 
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sial  Views  of  the  Creator)  are  faften'd  to  the  fide* 
of  the  Ventricles  with  a  great  many  tendinous 
Fibres,  that  are  very  Strong,  in  order  to  fecurc  the 
Valves  when  they  are  ftiut*  like  lb  many  Bars  and 
Chains  upon  Doors,  to  the  end  that  the  Force 
wherewith  the  Blood  that  was  fqtieczed  out  of  the 
Ventricles  acting  againft  them,  may  not  break  them 
open,  or  bend  them  in  fuch  Manner  on  the  other 
fide,  as  to  make  a  Parage  thro'  them  for  the  Klood ; 
efpecially,  confidering  that  they  are  compofed  on- 
ly of  thin  and  flexible  Membranes,  and  not  of 
Bones  or  other  folid  Matter. 

Thefe  Tendinous  Fibres,  have  moreover  the 
following  remarkable  Ufes  s  Fsrft,  That  as  the 
Heart  after  its  Contraction,  does  again  dilate  it 
fdf  and  become  longer,  and  confequently  the  Sides 
of  it,  which  were  raifed  upwards,  do  link  down 
again  j  I  fay,  the  faid  Fibres  being  faften'd  to  the 
Sides,  draw  the  Valves  open  (as  is  done  in  the 
Gates  of  fome  Sluices  with  RopesJ  in  order  tq 
make  a  free  Patfage  for  the  returning  Blood.  &~ 
mndly^  That  thefe  Fibres  are  faften'd  in  fuch  4 
manner  to  fome  little  Fr-ptuberances,  or  Pins  of 
the  Sides  of  the  Heart,  and  even  to  the  oppofite 
Side  alfo,  that  they  can  hinder  rhofe  Valves  from 
felling  down  flat,  or  from  touching  the  Sides  of 
the  Heart,  to  the  end  that  the  Blood,  in  the  Con- 
traftion  of  the  Ventricle,  may  prefs  againft  thefe 
Valves  continually  from  below,  and  fo  raife  them 
upwards,  in  order  to  dofe  their  Orifices. 

Sect.  VIII.  Com/iBwm  front  the  foregoing  Obfer* 

I  Have  given  an  Account  of  the  chiefeft  of 
thefe  Matters  by  Words  only,  without  adding  any 
Figures  to  them  ;  having  found  in  the  moft  accu- 
rate Books  of  Anatpmy,  that  the  beft  and  mof 

i  exa£t 
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exaft  Figures  taken  from  the  Original,  are  not 
capable  of  giving  much  Light,  by  reafon  of  the 
vaft  Number  oi  Particulars  that  are  obfervable 
therein,  to  fuch  as  have  not  viewed  the  fame  in 
the  Heart  of  any  Creature  ;  for  they  would  re- 
quire more  Study  and  Application  to  be  under- 
floodr  than  even  the  Structure  of  the  Heart  kfelf. 
They  that  would  make  a  Tryal  thereof,  may  con- 
fute the  Fourth  Figure  in  the  iqth  Table  of  Monfieut 
Verhejmi  and  the  Fn fi  Figure  in  the  jfA  Table  of 
Dr.  Lower, 

Farther,  if  there  were  any  known  Machine  to 
be  met  with,  the  Operations  whereof  had  any 
Analogy  or  Similitude  with  thofe  of  the  Heart, 
the  Description  of  it  might,  perhaps,  render  this 
Account  a  little  clearer  •  but  neither  Pumps,  nor 
any  kinds  of  Spouts,  no,  not  even  the  Modern  En- 
gines for  quenching  Fires  (tho*  in  the  opening  ot* 
fhuttingof  their  Valves,  they  may  feem  in  feme 
manner  to  imitate  the  Heart)  nor  any  thing  elfe  that 
Art  has  yet  been  able  to  produce,  can  any-wife 
come  near  them,  to  reprefent  the  great  Wifdom 
wherewith  this  wonderful  Machine  of  the  Heart 
is  formed.  Can  any  Man  then  imagine,  that  this 
great  Work  has  been  made  by  Chance  ;  when  no 
Body  dares  affirm  the  fame,  even  of  all  thofe  other 
Imperfeft  Machines  that  have  been  mention'd 
above  ? 

Having  oftentimes  meditated  upon  thefe  Things, 
I  have  thought  with  my  felf,  how  fearfully  and  won- 
derfully tite  were  made^  as  upon  two  other  occafions 
has  been  mentioned  before  ;  for  in  cafe  one  of 
thefe  Valves  fhould  be  out  of  order,  and  unfit  to 
perform  its  Fundion  ;  yea,  if  one  of  thefe  little 
Fibres,  which  are  fattened  to  the  Valve  and  draw 
it  up,  fttould  break,  or  be  either  roo  fliort  or  too 
long,  thefe  little  SIuice-Gates  could  not  be  {hut,  as 
not  being  able  to  come  upon  each  other,  if  the  Fi- 
bres 
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bres  were  too  fliorc ;  or,  if  too  long,  not  able  to  re- 
main fo,  but  forced  to  give  way  to  the  Preilure  of 
the  Blood  ;  infomuch,  that  not  only  upon  each  of 
thefe  little  Valves,  but,  which  is  yet  more  amar 
zing,  upon  the  various  Length  of  thefe  fine  Fibres, 
the  Life  of  fo  Artful  a  Machine  as  every  Man  is; 
yea,  even  the  Lives  of  Rings  and  Princes  them- 
f elves,  and  of  all  Creatures  whatfoever,  do  entirely 
depend* 

Sect.  IX*   7/;e  Valves  of  the  Arteries, 

This  being  faid  of  the  Orifices,  thro?  which 
the  Blood  pailes  into  both  the  Ventricles  of  the 
Heart 5  there  was  yet  danger,  that  when  the 
Blood'  was  protruded  from  the  Right  Ventricle  into 
the  Artery  of  the  Lungs,  and  out  of  the  Left  into 
the  Great  Artery,  the  Heart  opening  itfelf  again, 
and  the  Expulfive  Force  ceafing  with  the  Syftoley 
the  Blood  by  its  Weight  might  go  back  into  the 
Ventricle  of  the  Heart  from  whence  it  came,  and 
fo,  by  obftrufting  the  Circulation*  caufe  immediate 
Death. 

But  here  the  Care  of  a  mofl  merciful  Creator 
has  incerpofed,  by  placing  other  Valves  again  at 
the  beginning  of  both  thefe  Arteries,  which  per- 
form juft  the  contrary  FuiwSion  to  the  foregoing  , 
fo,  that  as  the  former  were  ftiut  by  the  Blood  that 
endeavoured  to  afcend  from  the  Hearty  thefe  are 
fhutby  that  which  defended  to  the  Heart:  And, 
whereas  the  firft  were  opened  by  the  Blood  that 
ran  to  them,  the  fame  is  ef&fted  in  thefe,  by  the 
Blood  that  iffues  out, 

That  this  may  be  more  clearly  conceived,  let 
(Tak  II.  Ftg*  to.)  an  reprefent  the  open'd  Part  of 
the  Left  Ventricle  of  the  Heart ;  c  the  Great  Arte- 
ry diffe&ed  length  wife  ;  bbb%  the  three  Semi-lunar 
Valves,  which  are  fliut  by  the  returning  Blood  : 

Here 
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Here  they  appear  lying  flat  ami  extended,  where- 
as, otherwife  they  rill  the  round  Orifices  of  the 
Artery ;  / f  arc  the  thtee  Triangular,  or  Mitral 
Valves  turned  aiide,  that  you  may  fee  the  other 
bhb>  the  berter  and  at  thofe//,  one  may  obferve 
the  Fibres ftill  hanging,  the  Ends  of  which  gg+ 
are  fhewn  cut  off  from  the  fides  of  the  Heart,  to 
which  they  are  other  wife  faftenJd,  when  in  their 
Natural  State. 

How  thefe  little  Valves  are  difpofed  by 
the  Blood  that  is  driven  back,  and  how  they  (but 
the  Artery  j  may  be  obferv'd  esc  (Tab.  II.  Fig  2*) 
The  Appearance  is  likewife  the  fame,  if  you  blow 
into  the  Artery  A ;  B  B  are  the  Crown- Arte- 
ries (Arteria  Ceronaria)  which  feed  the  Heart* 
and  carry  their  Blood  thither  j  the  Openings  of 
which  into  the  Aorta,  or  Great  Artery,  are  repre- 
fented  in  (Tab.  II  Fig.  iq.)  d  rf,exafily  above  thefe 
Valves. 

Sect.  X,  The  Lateral Mufcles  of  tte  Heart* 

All  the  admirable  Curiofities  obfervable  in  the 
Heart,  would  be  too  many  to  be  here  nicely  ex- 
amined into.  The  Lateral  Mufcles  in  the  Right 
Ventricle  of  the,  Heart  (to  pafs  by  a  greac  rnarujf 
other  wonderful  Contrivances  in  that  Organ)  feern 
here  to  require  more  particularly  an  immediate  At- 
tention ;  thefe  Mulclcs,  holding  the  Sides  of  the 
Heart  together,  hinder  it  from  being  too  much  ex-' 
tended  by  the  Blood  that  falls  into  it  at  each  Diar 
flole,  and  fofervefor  a  Meafureof  the  Quantity 
that  is  to  be  poured  into  it  at  each  time  ;  they  do 
Hkcwifc  contribote  to  the  bringing  the  Sides  nearer 
together  in  the  Syftole  or  Contraction  of  the  Heart, 
Thus,  we  likewife  perceive,  that  the  left  Ventricle 
is  encompafled  with  much  firongcr  Mufcles  and! 
Walls  than  the  Right,  which  appears  when  you 

cut 
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cut  the  Heart  a-crofs;  becaufe,  that  this  laft  is 
only  to  convey  the  Blood  thro*  the  Lungs,  which 
bears  no  Compatifon  with  the  Di fiance  (viz*,  the 
extreme  Parts  of  the  Body;  which  it  arrives  at  by 
the  force  of  the  Left  Ventricle  of  the  Heart.  Whe^ 
ther  this  Force  be  wholly  determined  by  the  Con- 
trading  Mufcles  of  the  Left  Ventricle ;  or  whe^ 
ther  the  Arteries  afford  any  co-operating  Power 
towards  this  Motion  of  the  Blood,  is  yet  a  Mat- 
ter in  difpute  :  But  this  is  certain,  that  whatever 
Force  conveys  the  Blood  to  the  Extremities  of  the 
Body,  contributes  towards  furnifhing  it  there 
with  the  Means  of  returning  to  the  Heart  by  the 
Veins.  If  People  cannot  here  difcover  the  Views 
and  Defigns  of  their  Great  Creator,  their  Blind- 
nefs  is  much  to  be  lamented  :  Yea,  ought  not  every 
one  to  ft  and  amazed,  that  fees  fo  much  Swiftnefs 
communicated  to  the  Blood,  by  fuch  a  foft  fiefhy 
Inftmmcnt,  in  order  to  perform  fo  great  a  Circu- 
lation in  fo  fliort  a  time  1 

Sect.  XL  The  Force  and  Power  of  the  Hearty  re- 
prefented  by  Comparifons. 

H  e  that  doubts  whether  the  Syftole  of  the 
Heart  is  a  Force  fufficient  of  it  felt  to  bring 
about  fuch  a  Circulation,  may,  without  Mat  he  ma- 
ticks,  obferve  how  great  a  Force  and  Swifmefs 
is  performed  by  the  Compreffion  of  two  Bodies, 
by  taking  a  Cherry- Stone,  and  fuddenly  fqueefcing 
it  between  his  Fore-finger  and  Thumb,  which 
will  caufe  it  to  fly  out  more  fwiftly  than  a  Perfon 
never  making  that  Obfervation  couM  eafily  ima- 
gine :  By  taking  a  Hand  full  of  wet  Clay,  and 
compreffing  it  fuddenly,  as  the  Heart  does  the 
Blood,  another  notable  Inftance  offers  it  felf  j  for, 
by  observing  how  nimbly  the  Clay  burfts  out, 
wherever  there  is  a  Paflagc  for  it  between  the  Fin- 
ger5 f 
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gers ;  andf  confidering  at  the  fame  time,  that  this 
Clay  has  five  Places  to  come  out  at  (three  between 
the  Fingers,  one  at  the  Top,  and  another  at  the 
Bottom  of  the  Hand)  this  Conclufion  (which  il- 
luftrates  the  Motion  of  the  Blood  from  the  Heart) 
naturally  refuits ;  mt*  that  if  the  Clay  iflued  out 
only  through  one  Paflage  (inftead  of  five)  the  Ve- 
locity wou'd  be  five  Times  greater*  After  the 
fame  manner  the  Spittle,  which  is  produced  m  the 
Mouth  by  Smoaking  Tobacco,  is  difcharg'd  with 
great  Swiftnefs ;  this  is  perform 'd  by  collefting 
the  Moifture  into  a  Cavity  between  the  Tongue 
and  Lips,  which  Cavity  they  afterwards  deftroy* 
by  thrufting  the  Tongue  againft  the  Lips,  and  fo 
force  the  Spittle  out*  One  might  inflancc  in  other 
Cafes,  but  this  is  fufficient,  to  reprefent  in  fomc 
fort,  the  Purpofe  in  hat*d- 

S  ect,  XIL  Tte  Pericardium,  tnr  little  Bag  of  the 
Heart. 

Add  To  all  this,  that  the  Heart  is  preferred 
in  a  Membraneous  Bag,  called  the  Pericardium  5 
which,  by  furniihing  a  Liquor  from  its  little  Glands 
(concerning  this,  fee  Bergms,  ftfalpighius3  dec.) 
does  continually  keep  the  Heart  fmooth,  and  fit 
to  perform  itsconftant  Powerful  Motions,  hindring 
its  External  Membrane  from  being  wrinkled  by 
too  much  Drynefs  ;  and  it  lubricates  and  moiftens 
the  adjacent  Mufcular  Fibres,  by  which  means 
this  wonderful  Inftrumcnt  is  enabled  to  perform 
its  neceifary  Funftions,  which  otherw ife  would  be 
obffouded* 
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XIII.    Convifiioys  pom  the  foregoing 
Otfontations* 


T  o  fay  no  more  ;  after  the  Contemplation  of 
this  Heart  in  all  its  above-mentioned  Circumftan- 
ces,  can  ait  unhappy  Philofopher,  even  the  moil 
ill-natured  a^d  obdurate  Athcift,  be  eafy  in  main- 
taining, that  all  this  is  performed  without  Wifdom, 
without  Dcfign,  and  only  by  ignorant  Caufes  * 
Since  he  cannot  but  know,  chat  he  would  be  taken 
by  all  Men,  and  without  doubt  by  himfelf  too, 
for  a  very  foolifh  Perfcn,  in  cafe  he  durft  affirm, 
that  a  Fire-Engine  only  (which  by  no  means  is  to 
be  compared  with  the  wife  Contrivance  and 
Stni&ure  ot  die  Heart)  was  produced  by  Chance, 
and  without  the  Concurrence  of  a  skilful  Work- 
man. Let  him  alio  add,  that  this  Machine  is 
made  and  put  into  Motion  by  another,  fo  that 
the  whole  is  performed  ia  his  own  Body,  not 
Only  without  his  Will,  but  even  without  his  Know- 
ledge and  Perception  ;  and  will  he  not  yet  fee 
that  his  dear  and  precious  Life  is  fupported  by 
another,  who  has  (tewn  fo  great  Wifdom  therein  ? 
How  can  any  one  conceive,  that  this  Motion  of 
the  Heart,  according  to  the  Calculation  of  rhe 
famous  Mathematician  Borelli,  mu-ft  be  performed 
by  the  exerting  of  more  Force  at  eirery  Pulfe,  dtan 
is  required  to  furmount  the  Refinance  of  feme 
thoufand  Pounds  Weight  ?  That  fuch  a  Motion 
is  performed  above  two  thoufand  times  in  an 
Hour,  without  ever  ceafmg,  whether  we  wake  or 
fleep,  for  the  Space  of  fifty,  fix ty,  or  feventy  Tears 
perhaps  f  And  particularly  fince  our  other  Mufcles, 
after  much  lefs  Pains,  and  fometimes  but  in  one 
Day,  become  fo  tired  and  impotent,  which  never 
happens  to  the  Mufcles  of  this  little  Heart  in  fo 
many  Years,   And  cannot  then  fo  great  a  Matter, 

brought 
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brought  about  by  fuch  wonderful  Inftruments,  and 
atter  fa  amazing  a  Manner^  convince  every  Man 
that  is  reafonablc,  and  make  him  conclude  with 
Certainty,  that  a  Power  far  exceeding  Humane 
Knowledge  is  here  everted. 

Yea  none  can  deny*  that  according  to  what  we 
hare  juft  now  fhewn,  that  as  often  as  he  lays  his 
Hand  upon  his  Breaft,  and  feels  his  Heart  beat* 
that  this  Motion  is  performed  without  his  own 
Concurrence,  and  confequently  by  that  of  a- 
norher. 

CONTEMPLATION  VII. 

Of  Refpiration* 


Sect*  I.    7%e  Air  is  mcejfary  fa  the  Blood. 

THOSE  who  have  read  the  preceding 
Difcourfes  ate  already  informed,  that  tht 
Blood  difcharges  it  felf  from  the  Veins  E  and  Ff 
Tak  IL  Pig*  3.  into  the  Right  Ventricle  tif  the 
Heart ;  from  thence  it  is  introduced  into  the 
Lungs  (by  the  Syftole  of  the  Right  Ventricle) 
thro  the  Vem  Arteri^/a,  or  Pulmonic  Artery  G  ; 
and  from  the  Longs  it  is  again  difcharged  into 
the  Left  Ventricle  of  the  Heart,  by  the  Arterid 
Vtmfuy  or  Pulmonic  Vein  H, 

Now  whether  the  Blood  pafles  from  one  of 
thefe  Tubes  mto  the  other  immediately,  or  whe- 
ther it  pafles  thrcr  that  SubftaiKe  of  the  Lungs 
which  is  of  the  Nature  of  Bellows,  we  will  not 
here  enquire  ;  this  is  certain*  that  the  Air  fucked 

F  %  into 
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into  the  Lungs  where  this  Blood  is,  does,  as  long 
as  Lite  lafts,  come  in  and  go  out  again ;  and 
whatever  the  Ufe  of  it  be,  it  is  fo  great,  that  no 
Man  can  want  it  a  ftiort  Space  of  Time,  without 
prefcntly  dying  ;  and  it  is  no  lefs  probable,  that 
the  Inftruments  by  which  the  Air  is  conveyed  into 
the  Lungs,  are  made  with  great  Skill  and  Con- 
trivance, 

Sect,  IL    The  BlmdVeffds  and  Afpera  Arteria 
in  tlit  Lungs, 

H  e  that  doubts  of  this,  let  him  take  the  Lungs 
and  Wind- Pipe  of  a  Lamb,  or  any  other  Animal, 
in  which  may  be  obferved,  i,  That  the  upper 
Orihcc  of  the  faid  Wind- Pipe  can  be  covered 
with  a  fmall  Cartilage,  called  the  Epiglottis  7  whilfi 
the  Food  is  defcending  thro*  the  Gulkt  that  lies  be- 
hind it,  into  the  Stomach.  2.  That  whereas  the 
Branches  of  the  Wind- Pipe,  which  fpread  them- 
felves  into  the  Lungs,  are  Cartilaginous,  and  of 
a  round  01  Cylindric  Figure s  that  they  may  al- 
ways remain  open  ;  yet  the  Wind-Pipe  itfelf* 
where  it  lies  upon  the  Gullet,  that  it  may  not 
hinder  the  Paflage  of  the  Air,  in  the  fore  Part  of  it, 
does  by  its  Cartilages  compofc  part  of  a  circular 
Figure  only,  and  behind  has  only  a  Membranous 
Covering,  bee  a  ufe  the  Cartilages  perceivable  in 
the  fore  Part  of  the  Wind-Pipe,  would  prefs  too 
hard  upon  the  Gullet,  thereby  incommoding  the 
Paflage  of  the  Food.  The  wonderful  Smiftwe 
of  the  Air-Tubes,  or  Branches  of  the  Wind-Pipe, 
{Tab.  IL  Fig.  12,  A  E)  which  pafling  throughout 
the  Lungs,  He  between  the  two  Blood- Veflels 
B  E  and  C  E  ;  of  which  B  E  fcrves  for  a  Paflage 
to  the  Blood  that  enters  into  the  Lungs,  and  C  E 
ro  that  which  coming  out  of  the  fame  enters  into 
the  left  Cavity  of  the  Heart*  The  fame  is  ob- 
i  feived 
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ferved  to  happen  conftantly  in  thcfc  Lateral 
Branches  j  the  Blood- Veflels  being  cue  off  here, 
they  are  reprefented  finer,  and  the  Ramifications 
of  Air- Veflels  interwoven  with  them  are  more 
commodioufiy  defcribed. 

Sect.  III.    The  Glands  in  the  Wnd-Pipe. 

But  if  it  was  neceilary  to  ufc  great  Care  in 
the  Formation  of  any  Part  of  the  Body,  it  feems 
to  be  moftly  fo  here ;  to  the  end  that  this  Tube, 
(which  as  long  as  we  live,  or  whether  we  wake 
or  fleep,  admits  of  a  conftaut  Influx  and  Reflux  of 
Air)  fhould  not  by  this  Air  grow  dry.  Is  there 
then  no  Defign  to  be  traced  and  obferved  here  ? 
Since  the  Omnifcient  Creator  has  c  loathed  the 
fame  on  the  infide#  not  only  with  a  Glandulous 
Membrane,  from  which  a  Humor  is  always  filtra- 
ting; and  in  order  to  moiften  the  Throat  itfelf 
has  been  pleafed  to  place  two  Glands  called  the 
Thyroidta,  of  a  confiderabic  Bignefs,  for  that  Ufe, 
befldes  thofe  other  Glands  which  we  commonly 
name  the  Almonds  ;  but  further,  to  manifeft  his  in- 
tended Purpofe  more  clearly,  has  planted  in  all 
thofe  Places  where  the  Air-Veflel  is  divided  into 
Branches,  very  vifible  Glands  fpr  the  Moifture 
thereof ;  (whether  they  have  any  other  Ufes  be- 
fides,  we  are  not  now  enquiring :)  And  forafmuch 
as  the  EpightttSy  by  reafon  of  the  continual  pafling 
and  repaffing  of  the  Air  that  ftrikes  upon  it,  f:ems 
aim  oft  impoflible  to  be  kept  moiftened,  and  if  ic 
were  dry,  could  not  fo  well  difcharge  its  impor- 
tant Function  ;  can  any  one  fee,  without  Ailonilh- 
ment,  how  the  great  and  wife  Contriver  thereof, 
has  furnifhed  this  Cartilage  with  fo  many  little 
Glands  above  and  below,  in  order  to  moiften  it 
beyond  all  others. 

F  }  Sict. 
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Sect,  J V,    4  Hxnini  Mttfcits  rquijkt  tvwar& 

Rtfpirffifan* 

Not  to  mention  here  the  Divifions  of  tiwr 
Wind-Pipe  into  fo  many  Cartilaginous  Rings,  not 
the  Membranes  and  Fibres  by  which  they  are 
fattened  to  each  other,  nor  the  wonderful  Strufture 
of  the  Larynx,  confifting  of  fo  many  Cartilages, 
ind  moved  by  fourteen  Mufcles,  to  the  end  that 
by  til  this  Affmmti*  the  Wind-Pipe  and  its  Orifice 
being  feveral  ways  lengthened  and  ftioaencd,  di- 
lated and  contra&ed,  the  Voice  might  be  thereby 
formed,  and  yield  a  more  ftirill  or  deep  Sound ; 
which  Things  being  now  become  the  Objeft  of 
the  Inquiry  of  feveral  great  Naturalifts,  we  lhall 
here  conftne  ourfelves  only  to  Re fpi ration,  and 
content  ourfelves  with  asking  any  one  that  does 
ft  ill  Queftion  the  Wifdona  of  his  Creator,  whether 
he  can  believe  that  the  Inftruments,  which  befides 
thp  Lungs  are  ueteifary  thereto,  could  be  ranged 
and  placed  near  the  others  without  any  Under- 
ftanding  or  Defign  ?  Efpecially  if  it  fcould  be 
proved  to  him,  that  alt  ho*  the  Midriff  alone  is 
hi  ffic ient  for  Refpiration,  yet  to  the  end  that  fo 
neceffary  a  Wort  as  this  is,  might  not  eafily  be 
obftrufted,  about  a  hundred  different  Mufcles  are 
likewife applied  to  the  fame  Purpofc ;  and,  as  eafy 
«s  the  A&ion  of  Breaching  may  appear  to  be,  that 
in  a  ft  ton  g  Refpiration  (when  every  one  of  this 
great  Number  of  Mufcles,  that  are  capable  of  be- 
ing ufed  therein  are  employed  for  the  Purpofe) 
before  the  Breath  be  drawn  in  and  driven  out  again, 
this  great  Number  of  Mufcles  muft  haw  all  been 
employed  for  that  Purpofe* 

This  is  fuffioiently  known  to  the  Anatomifls  5 
and,  to  give  you  a  fmall  Sketch  of  it  hfcre,  we 
fhtil  inform  you,  that  in  drawing  in  the  Breath,  in 

order 
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order  to  raife  up  the  Ribs  and  the  Breafl-Bone, 
and  thereby  to  dilate  the  Cavity  of  the  Dmax,  or 
Breaft,  there  are  put  in  Motion  on  the  one  Side, 
one  Mujiulus  Subclaims,  eleven  Inter  coftales  Exmni, 
eleven  Levatom  Coftarum,  befides  the  Serratm  An- 
ticus  Minor,  the  Serratm  Amicus  Major,  the  Serratm 
Pojiicus  Superior f  and  the  Cervicalis  tkfcendem  Die- 
merbroekiiy  befides  three  others  which  are  therefore 
called  Common,  becaufc  they  like  wife  perform 
other  Motions,  wl.  the  PeHoralts,  Scalenus,  and 
Levator  Scapula,  which  together  make  thirty 
Mufcles  011  one  Side ;  and  there  being  as  many 
mote  on  the  other,  are  in  the  whole  fijtty  that  are 
alone  employed  in  Jnfpirati§np  or  drawing  our 
Breath  inwards.  - 

Towards  Expiration  there  are  likewife  employed 
nineteen  Mufcles  of  a  Side,  eleven  Inter  cejluks  In* 
term,  the  Triangularis,  the  Sacrplumbus,  and  the 
Serratm  Pofikus  Jnferkr,  and  with  thefe  alfo  five 
Common  ones,  <pi£.  the  Mufcles  of  the  Belly  ;  thefe 
are  altogether  thirty-eight  Mufcles,  ufed  for  Expi- 
ration onlys  which  being  added  to  the  fixty  abotre, 
make  together  the  Number  of  ninety-eight ;  Now 
if  you  add  to  thefe  the  Mifirif,  being  the  princi- 
pal Inftrument  of  them  all,  and  which,  according 
to  the  Opinion  of  that  great  Anatomift  Ptrheym, 
confifts  of  two,  or  it  may  be  three  Mufcles  more, 
there  muft,  according  to  this  Computation,  be  at 
leaft  a  hundred  Mufcles  made  txfe  of  in  one  fingle 
Aftion  of  Breathing  as  ftrongly  as  we  can-  Thefe 
Obfervations  we  find  made  in  the  ABa  Lipjknfia3 
Armo  1707,  of  J*  G*  Pauli,  upon  Van  Harm, 

I  would  now  ask  again,  whether  any  Body  cAn 
fuppofe  that  fuch  a  Difpofition,  where  there  are 
ft>  many  Mufcles  conftfting  of  Fibres  extended  fo 
many  different  Ways,  is  produced  by  Chance*  oc 
without  Defign  ?  Or  whether  it  does  not  plainly 
appear  to  him,  that  this  great  Cotipofkion  fcf 

F  4  thf 
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the  Mufclcs  is  cxprcfly  adapted  to  the  end  of 
Breathing. 

Sec  t-  V.  JVithmt  Air  this  whole  Structure  it  ufetefs. 

But  if  what  has  been  here  mentioned  concern- 
ing the  Difpofttion  of  thefe  Mufeles,  Dial!  appear 
wonderful  in  every  Man's  Eyes,  will  he  not  yet 
Hand  more  amazed  at  the  Wifdom  of  the  great 
Direftor  of  all  Things,  when  he  finds  that  all  thefe 
Inftruments,  tho*  never  fo  artfully  adapted  to  Re- 
fpiration,  would  be  yet  in  vain,  and  of  no  manner 
of  Life,  if  Mankind,  and  all  other  Creatures  breath- 
ing, were  not  furrounded  with  fuch  a  Matter  as 
the  Air  is,  which  has  in  it,  among  other  Proper- 
ties, an  Expanfive  Power  (Vis  Elaftka)  befides  a 
Weight,  which  caufes  it  to  operate  and  dilate  it- 
felf  j  from  whence  it  comes  to  pafs,  that  as  foon 
as  the  Breaft  is  enlarged  by  the  Operation  of  the 
above-mentioned  Mufclcs,  this  Air  immediately 
rulhes  into  the  Wind-Pipe  and  Lungs ;  of  which 
Property  (taking  it  at  prefent  for  granted)  we 
fliall  treat  more  largely  hereafter,  when  we  enter 
upon  the  Contemplation  of  the  Air  itfelf ;  and  we 
fhall  prove  experimentally,  that  in  an  Air  which 
is  but  partially  diverted  of  this  Elafiic  Force,  al- 
moft  all  Creatures  will  immediately  perilh, 

Sect*  VL    7%e  Properties  of  Expanded  Air. 

However,  that  we  may  here  give  you  fome 
Idea  of  Reipiration,  it  will  be  necelTary  to  repre- 
fent  previoufiy,  u  That  when  the  Place  in  which 
any  Air  is  Oiut  up,  is  made  larger,  the  faid  Air 
filling  a  greater  Space,  is  fo  much  the  more 
weakened  in  its  expanfive  Force,  2.  If  the  Ait 
thus  weakened  has  any  Communication  with  other 
Ait  chat  isftronger,  and  both  of  Jcm  can  a£fc  upon 

each 
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each  other,  the  ftronger  Air  will  immediately  rufli 
into  the  enlarged  Place,  in  which  the  weaker  was 
contained. 

Sect.  VI T.    The  Compartfm  cj  Refphatim  with  a 
Pair  of  Bellows, 

To  prove  this  by  a  Com  pari  fon,  one  need  only 
reprdent  to  one's  felt  a  Fair  of  Bellows  (Tab.  IIL 
Fig*  1.  A  EF^  in  which  we  know  that  nothing 
more  is  requifite  in  order  to  draw  the  Air  into  the 
Mouth  A,  or  Tube  A  B,  than  to  feparate  the 
Sides  E  D  and  F  G  from  each  other  ;  by  which 
Means  the  Space  ED  G  F  is  iniarged  ;  and  lb 
the  Air  eha*  was  contained  therein  being  weaken  *d, 
and  not  powerful  enough  to  ballance  the  external 
Air,  with  which  it  had  a  Communication  by  the 
Tube  A  B)  the  laft  being  now  become  the  ftrong- 
eft,  does  by  its  Etaftk  Force  crowd  itfelf  into  the 
Mouth  of  the  Bellows. 

The  fame  thing  would  happen,  if  one  fuppofed 
that  a  Bladder  B  C  were  fattened  to  the  Tube  A  B 
within  the  Bellows  ;  in  which  Cafe  the  Space  K 
being  dilated,  the  Air  therein  would  like  wife  be 
too  weak  to  refift  the  Air  which  fills  the  hollow 
of  the  Bladder  B  C,  thro*  the  Tube  A  B,  by 
which  means  this  Bladder  will  be  blown  up,  and 
expanded  by  the  flronger  external  Air  ruftiing  m 
upon  it. 

Now  if  you  fuppofe  the  Tube  A  B  to  be  the 
Wind-Pipe,  the  Bladder  B  C  the  Lungs,  and  the 
Space  thereof  E  D  G  F  the  Cavity  of  the  Thorax 
or  Breaft,you  will  fee  the  Reafon  why  the  Air  ru flics 
throy  the  Wind- Pipe  into  the  Lungs,  to  which  it 
is  Jaftened  like  thefe  Bellows,  when  by  preffing 
down  the  Midrif,  and  by  the  other  Mufdes,  the 
Brcaft  is  made  wider  and  larger. 


He 
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He  that  defires  farther  to  fee  how  the  Lun^t 
whilft  hanging  to  the  Wind-Pipe,  may  be  putted 
up  by  the  Air,  need  only  take  the  trouble  of  blow- 
ing urongly  into  the  Wind-Pipe  of  a  Sheep  or  O* 
newly  killed,  by  which  means  he  will  fee  the 
Lungs,  like  a  pair  of  Bellows,  expanded  by  the 
Wind  that  pafles  into  them. 

Sect.  VIIL    An  Experiment  upon  the  Lungs  in 
Vacuo- 

I  Have  reprefcnted  thefe  Appearances  after 
fuch  a  grofs  Manner,  to  the  end  that  thofe  who 
have  not  the  Opportunity  of  ufing  the  Air-Pump, 
may  have  feme  Conception  thereof ;  but  thofe 
that  have  ufed  this  extraordinary  Instrument,  fo 
neceffary  in  examining  the  Works  of  the  great  Cre- 
ator, may  form  to  themfclves  a  much  clearer  ancj: 
more  diftinft  Notion  thereof. 

Let  the  Covering  O  P  be  laid  upon  the  Glafs 
G  PF  Tab.  III.  Jig.  2.  ftanding  upon  the  Ait^ 
Pump,  which  has  a  little  Tube  ANB  paffirtg  thro* 
the  Centre  of  it,  and  a  little  Cock  at  N*  which 
now  appears  open,  but  may  be  fhut  *  under  this 
Covering,  at  the  Extremity  of  the  little  Tube  A  N, 
there  is  another  fere  wed  on  at  B  C,  the  End  of 
which  is  ftuck  into  the  Wind  Pipe  of  a  little 
Piece  of  Lungs  D,  which  is  tied  faft  to  it. 
*  Now  when  the  Piftm  Sucker  L  M  of  the  Air- Pomp 
is  rhrufl;  to  I  K>  or  fo  far  inwards  as  poilible,  one 
fees  that  the  Piece  of  Lungs  D  hangs  in  the  Space 
E,  that  docs  not  extend  it  felf  farther  than  from 
OP  to  IK,  when  the  Cock  G  H  is  open,  m 
which  Space  the  internal  Air  is  fhut  up  ;  the  little 
Cock  at  N  being  turned,  the  Suekef  is  drawn 
backwards  from,  IR  to  L  M;  by  which  means 
the  Space  that;  contained  the  included  Air  is  fo 
much  larger,      the  Biftsnce  between  I  K  and 
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L  M ;  both  Spaces  being  filled  by  the  Expansion 
of  the  Air,  which  therefore  lofes  a  great  deal  of 

its  Elafricity  :  This  will  appear,  if  you  open  again 
the  little  Cock  N,  when  the  external  Air  ruffaing 
into  the  Piece  of  Lungs  D9  thro'  the  Tube  A  B, 
blows  it  up ;  the  Reafon  of  which  is,  that  this 
Air  having  loft  nothing  of  its  Ellftkrity,  prefles 
mote  ftrongiy  into  the  Lungs  D  from  without, 
than  the  included  Air  at  E,  which  prefles  it  in- 
wardly, is  able  to  refift,  beeaufe  of  the  weakning 
of  its  Spring, 

That  this  is  tree,  will  appear,  forafmach  as  if 
you  thruft  the  Sucker  L  M  forwards  to  I  K,  and 
reduce  the  included  Air  into  a  narrower  Space,  it 
will  again  ftrongly  expand  itfclf  at  E,  and  prefllng 
with  more  Violence  the  Lungs  D,  will  make  them 
become  fmaller,  by  forcing  the  Air  which  was  in 
them  to  go  out  again  thro*  the  Tube  B  A;  and  thil 
Effed  you  may  produce  as  often  as  you  repeat  the 
Experiment,  by  drawing  or  thrufting  the  Sucker 
backwards  or  forwards*  Now  if  you  will  fuppofe 
the  Tube  A  B  to  be  the  Wind-Pipe,  the  Space 
O  P  K  I  to  be  the  Cavity  of  the  Thorax^  and  the 
Sucker  L  M  the  Midrif,  there  will  be  a  mighty  Ana- 
logy between  that  Experiment  and  the  Bufinefi  of 
flefpiratwn ;  And  the  whole  Difference  is  only,  that 
whereas  the  Cavity  of  the  7%oraxf  in  which  the 
Lungs  hang,  is  (dilated  and  contrafted  by  the 
Mufctes  and  other  Infirumems ;  the  fameEffcdt  Is 
produced  in  the  Air  Pump,  only  by  the  Sucker 
thereof. 

Now  fuch  as  don't  think  it  worth  the  while,  or 
have  not  the  Opportunity  of  making  this  Experi- 
ment with  the  Lungs  of  any  little  Animal*  may 
make  «ft  of  an  empty  Bladder  D,  tying  the  fame 
to  the  End  of  the  little  Tube  BC,  which  wilt 
give  you  all  the  Appearances  very  conveniently  and 
agreeably,  fo  that  with  but  half  a  turn  of  the 

Handle 
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Handle  of  the  AiHPump  one  way  or  other,  you 
may  fill  or  empty  the  Bladder  of  Air. 

Sect.  IX.  An  Exfrnnrnnt  with  a  link  Bottii  *f 
Water. 

Now  if  any  Body  has  a  mind  to  fee  with  his 
own  Eyes,  after  what  manner  and  how  violently 
the  Air  crowds  itfelf  into  the  Lungs  as  foon  as  the 
Cavity  of  the  Breaft  is  enlarged  ;  inftead  of  a  piece 
of  Lungs  or  Bladder,  let  him  take  a  little  Glafs 
Viol,  holding  about  an  Ounce  or  fuch  like  quanti- 
ty of  Water,  and  tye  it  to  the  Tube  B  C,  io  that 
the  End  of  the  Tube  may  be  thru  ft  as  far  as  it  can 
into  the  Water*  then  fliut  the  Cock  N,  and  en- 
large the  Space  as  before,  by  drawing  back  the 
Sucker  to  L  M ;  let  him  open  the  little  Cock  N, 
and  he  will  fee  that  the  External  Air,  which  by 
its  ftrong  expanfive  Faculty  forced  itfelf  inwards, 
will  put  the  Water  into  a  very  violent  Motion, 
juft  as  if  any  Body  fliould  fet  his  Mouth  to  the 
other  end  of  the  Tube  A,  and  blow  thro'  the 
Water  as  hard  as  he  can* 


Sec  t.  X.  The  Experiment  of  a  Syringe  in  Vacuo. 

Now,  in  order  to  convince  every  one  Experi- 
mentally, that  altho1  a  fpace  be  inlarged,  as  hap- 
pens in  the  ThoraXy  when  we  draw  in  our  Breath, 
or  even,  tho*  a  ipace  be  made  where  there  was 
none  before,  as  in  a  Syringe,  by  drawing  up  the 
Sucker ;  there  are  nevertheless  cafes,  in  which, 
if  the  Matter  thatotherwife  rifes  up  in  the  Syringe, 
has  no  Expanfive  or  Elaftical  Parrs  in  it,  or  is 
not  moved  or  prefled  after  fome  other  manner  ;  it 
will  by  no  means  run  into  the  empty  Spaces,  in  or- 
rier  to  hi  1  the  fame.  Let  any  one  but  caft  his 
Eye  upon  this  little  Machine,  F  H  I,  Cfab.  III. 
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Fig*  3.)  which  is  commonly  to  be  found  in  the 
Shops  of  thofe  that  make  Air-Pumps,  and  he  will 
fee ,  that  if  an  empty  Space  be  made  in  the  Sy- 
ringe A  B,  by  drawing  up  the  Sucker  F  A,  (after 
having  firft  difcharged  the  Air  at  G,  out  qf  the 
Glafs-Bell  A  B  I,  thro*  the  Air-Pump)  the  Water 
in  the  little  Glafs  D  E ,  in  which  the  Tube  of  the 
Syringe  (lands  B  C,  and  which  is  open  at  C,  will  by 
no  means  rife  up  into  the  Tube,  nor  fill  the  empty 
Space  in  the  Syringe,  as  ufually *  becaufefthe  Water 
D  E,  has  no  fenfiblc  Elafticity  or  Spring  in  it  felt", 
nor  is  afted  upon,  by  any  other  Elaflick  Body, 
which  in  this  Circumftance  would  be  requifite; 
from  whence  one  may  conclude,  and  not  obfeurely 
neither,  what  we  have  already  faid,  concerning 
Rcfpiration,  'viz,.  That  altho'  there  be  Space  enough 
prepared  in  the  Breaft,  in  order  for  Breathing,  yet, 
in  many  Cafes  no  Air  (if,  like  the  Water,  it  fhould 
happen  not  to  be  Eiaftick,  nor  heavy  enough) 
would  come  in  :  All  which,  is  yet  hereby  more 
evident,  that,  fo  foon  a$  one  lets  in  the  Air  again 
into  the  Glafs  Bell,  H  IB,  the  fame  Gravitating 
upon  the  Water  D  E,  by  its  Eiaftick  Force,  ime- 
diately  canfes  it  to  rife  up  info  the  Space  that  was 
made  for  it  at  A  B,  thro*  the  Tube  B  C,  in  which, 
as  there  is  now  no  Air  remaining  in  it,  there  is  no 
Rcfiftance- 

Sect,  XI.    Convi&iom  from  the  foregoing  Okfcr* 
vations. 

OljfTTt  *Vl    run1/  *  ffW%Yi  Clftt  Ultf~  U  *«m4 

Now  let  the  proud  and  haughty  Creature 
called  Many  think  once  ferioufly  with  himfelf,  and 
fee  whether  he  can  find  any  Subterfuge,  whereby 
he  may  avoid  owning,  that  he  is  obliged,  like  the 
meaneft  Beggar,  every  time  he  fetches  his  Breath 
to  reprefent  his  Poverty  to  his  Maker,  and  his  In* 
ability  of  preferring  his  own  Life,  but  one  minute ; 
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tad  to  beg  him,  that  be  would  vouch&fe  to  ftl  htf 
empty  and  gaping  Lungs  and  Bre&iU  with  frefb, 
good  and  whole  tome  Air,  and  fo  continue  his 
Life  from  one  iniiant  to  another :  And  can  any  Bo- 
dy contemplate  with  Attention,  this  Nothtngnefs 
of  hirafelr",  and  afafolate  Dtpenjarwce  at  every 
Breathing,  upon  his  great  Prcfen;er^4nd  the  fomaoy 
Thoufatid,  yea  Millions  of  Times,  ro  which  this  gra- 
cious Betjcfaftor  has  moft  freely  granted  him  breath, 
and  confequently,  his  precioy$Life,dunng  fo  many 
Tears ;  and  yet  remain,  not  only  ungrateful  to  hi  m, 
bat  even  deny  all  his  adorable  Attributes  and 
Ptrieftions,  even  thofe  that  he  has  found  fo  Be- 
neficial to  himfelf ;  and,  it  it  were  poffibk, 
wife  to  annihilate  the  feme.  What  f hall  be  faid  of 
fuch  unreafonable  and  impkms  Opinions,  but  that 
they  ougte  to  be  ckteilcd  by  all  Generous  and 
Gratef ul  Souls  ? 

Si  CI-  XIL  Thd  Up  9/  Rtfpiratimt- 
We  fliall  not  here enquire  more  largely  into  th« 
Advantage  which  this  Refpiration,  (the  manner  of 
which  we  have  hitherto  treated  of)  gives  to  Man- 
kind :  -Since  the  moft  Learned  Naturalifts  are  not 
Entirely  agreed,  whether  it  ferves  to  cool  the  Blood ; 
oc»  whither  it  be  ro  procure  a  more  convenient  Paf* 
fage  for  the  Air  alone  thro*  the  little  Tubes  of  the 
Lungs,  and  thereby  to  produce  a  better  mixture  of 
Blood  ;  or  lallly*  to  communicate  a  Nitrons  Spirit  to 
the  fame  in  the  Lungs ;  which  is  believed  by  many, 
beeaufe,  if  the  Blood  running  from  a  Vein,  be  mixed 
*rfoh  Water  impregnated  with  Salt  Peter,  it 
changes  its  dark  Colour  into  a  fhining  Red,  and  the 
£&mx  or  Whey  thereof,  becomes  as  clear  as  Water, 
thoJ  containing  neverthlefs,  a  fbfficienr  quantity  of 
Material  Food,  as  may  be  obferved  by  putting 
feme  drops  of  the  Acid  Spitir  of  2V*n#,  or  Aqua 
fmis  therein,  which  will  feparate  a  White  Curd 

front 
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from  the  faid  Whey :  Now  the  Arterial  Hood 
has  likewifc  the  fame  Property,  being  dark  before 
it  comes  into  the  Lungs  a  but  after*  having  parted 
thro5  the  fame,  and  therein  undergone  the  A&ioii 
of  ths  Air  (be  it  what  it  will)  difcovers  a  bright 
red  Colour,  wljendifcharged  into  the  Left  Ven- 
tricle of  the  Heartland  when  it  proceeds  further  into 
the  Arteries  i  And  that  which  is  obkrved  by  Tome 
with  greater  probability,  is,  that  the  Air  being 
Nitrous*  will  change  the  Blood,  that  has  been 
drawn  out  of  a  Vein,  whilft  it  ftands  expofed  in 
a  Bafon,  from  a  dark,  to  a  bright  red  Colour, 
giving  it  a  Tinfiure  perfe&ly  like  that  which  it 
acquires  by  the  mixture  of  diffolv'd  Salt  Peter.  We 
{hall  pafs  by  all  thefe  things,  by  reafon  of  the 
Difputes  and  Controverfies  of  Leataed  Men,  lea- 
ving them  to  be  difcover*d  by  the  following  Ages, 
and  confine  our  felves  only  to  an  Experimental 
Enquiry,  which  of  the  aforefaid  Benefits  and  Ad- 
vantages, or  what  other  are  the  true  ones  that  may 
be  affirmed,  to  be  communicated  by  the  Air  to 
the  Hood. 

This  is  however  unqueftionably  true,  That  the 
drawing  in  of  the  Air  is  of  fo  great  a  Convenience, 
that  no  Body  could  want  it  long  without  Dying ; 
and  that  our  H# art,  and  the  whole  Sfcru&ure  of 
the  Veins,  are  formed  after  fuch  a  manner,  by  the 
All-wife  Creator,  that  all  the  Blood  of  the  Body,  it 
made  to  pafs  feveral  times  in  an  Hour  thro'the  Lungs, 
and  there  fubje&ed  to  the  Operation  of  the  Air, 

Sect.  XIIL  Tie  Dtfpefithn  of  the  Air  i*  the  tjjn* 
&f  Peftileuw. 

Now,  of  how  great  Importance,  befides  the 
Elaftical  Force  and  Gravity  of  the  Air,  the  good 
Difpofition  and  Conftirution  thereof,  is#  towards 
the  Prcfcrvation  of  the  Lives  of  Men,  and  BeaJU, 
is  very  plain  at  thofc  Sea-fons,  in  which  the  Ait 

being 


92  Ike  Chrifitan  Philofbpbtr. 

being  Corrupted*  Feftilential  Diftempcrs  arc  oc- 
cafion'd,  and  Kings  and  their  Subjects,  and  Small 
and  Great,  are  fnatched  away  by  Thoufands  t  And 
thefe  kinds  of  Difeafes  mult  not  be  afcrib'd  to  any 
other  Caufe,  iincc,  being  common  to  all  Sorts  of 
Men,  they  mull  likewife  proceed  from  one  com- 
mon Source  or  Spring  ;  and  that  can  be  nothing 
elfe  but  the  Air,  which  is  common  to  al!  Man- 
kind. The  famous  Profefloc  Schacht  has  given  us 
an  Account  of  a  dreadful  Example  of  this  Pcfliien- 
rial  Infeftion  of  the  Air,  in  the  laft  Plague  at  Ley- 
dtn>  viz.*  by  expoling  a  Bucket  of  Water  a  whole 
Night  to  the  Air,  even  within  Doors,  upon  which 
in  the  Morning  there  flood  a  kind  of  a  Cream  or 
Scum  of  divers  Colours,  that  had  been  communi- 
cated to  it  by  the  Air  ;  this  being  gently  skimmed 
off  with  a  Spoon  and  given  a  Dog  to  drink,  the 
Poifon  was  To  Strong,  that  he  died  of  it  in  a  few 
Hours  :  And  how  pernicious  alfo  in  general,  the 
Corruption  of  the  Air  is,  will  abundantly  appear 
from  the  Melancholy  Experiments,  whereby  it 
has  been  often  fecn,  that  People  have  been  mifer- 
ably  Suffocated,  and  Perifhed  in  an  Air  to  which 
they  were  accuftomed  all  their  Lives  ;  as  foon  as 
that  fame  Air  becomes  Infefted,  and  Poifon 'd 
with  the  Smo.ik  of  glowing  Charcole. 

Sect.  XIV.   Tlx  Air  leaves  fomething  in  the  Shod. 

Now  the  Opinion,  that  the  Air  being  drawn 
into  the  Lungs,  leaves  fome thing  there  (whatever 
it  may  be)  and  does  not  come  out  again  of  the  fame 
Temper,  feems  to  be  fome  what  probable  from 
certain  Experiments,  which  I  have  found  among 
my  Notes  in  the  Year  1695,  by  which  it  ftould  ap- 
pear credible,  that  the  Air  leaves  behind  it  in  the 
Lungs  the  fame  Particles  which  ferve  to  maintain 
Flame.   Concerning  this,  the  Reader  may  have 
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Recourfe  to  the  Ninth  Se&hn  of  the  Twenty  firfl 
Contemplation  upon  Fney  where  the  Experiment  is 
fhewn  in  all  its  Circumftances.  Befides  which,  there 
is  to  be  found  in  the  Memoirs  of  the  French  Academy 
of  Sciences,  Anno  1707.  p.  213.  a  Remark  of  Mon* 
lieur  Harnhergi  where  he  fays,  that  if  any  Body  has 
been  in  a  place  where  there  was  a  flrong  Scent  of 
Oyl  of  Turpentine,  he  will  difcover  afterwards  that 
hisUrinehas'the  fame  fmellof  Violets,  as  if  he  had 
fw  alio  wed  Turpentine  itfelt  Now  lince  thefe  fine 
Particles  of  the  Oil  of  Turpentine  do  not  feem  to 
haveenter'dhisBody,otherwifc  than  by  Refpiration, 
and  it  being  very  probable  from  the  fmell  of  the 
Urine,  that  they  mult  have  been  firfl:  mingled  with 
Blood,  this  Gentleman  concludes,  that  the  Air 
leaves  fome  Particles  behind  it  in  the  Blood  ;  but 
we  Ciall  not  here  expatiate  upon  thole  things 
which  fome  People  hold  uncertain, 

Sect.  XV.    CmviBkm  from  the  foregoing  Qlfer- 
nations. 

Now  can  any  Body,  that  has  well  weighed  and 
underftood  all  rhefe  things,  avoid  feeing  that  his 
Precious  Life  is  in  the  Hands  of  another,  and  how 
greatly  we  are  oblig*d  to  flicw  our  Gratitude  for 
his  Goodnefs,  in  continuing  the  fame:  I  fay, 
who  prefer ves  this  great  Sea  of  Air,  in  which 
Men  live  like  Fithes,  in  fuch  a  Difpofition  as  to 
make  it  fit  to  perform  this  great  Office  to  the  whole 
Race  of  Mankind,  and  fo  many  othet  Creatnres, 
in  preferring  their  Lives  and  enabling  them  to 
breath?  Or,  can  the  fame  likewifebe  rcftified  by 
any  Humane  Means,  after  it  is  corrupted  and  be- 
come fatal  both  to  Rich  and  Poor  ?  Now  if  all 
this  be  performed  by  Chance,  and  without  the 
Providence  of  a  Gracious  and  Powerful  Ruler, 
how  comes  it  to  pafs,  that  in  fo  many  Thoufand 

Vol.  I  G  Years, 
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Years,  among  fuch  great  Revolutions  that  it  under2 
goes,  by  Storms,  Thunder  and  Lightning  ;  from 
10  many  poifonous  Vapours  exhaling  from  Subter- 
raneous Caverns,  and  from  rotten  and  putrified 
Bodies,  none  of  'cm  all  have  hitherto  been  able  to 
deprive  it  of  that  Conftitution  by  which  it  preferves 
the  Lives  of  all  Creatures  ;  fince  if  every  thmg  be 
Accidental,  and  not  under  die  Direction  of  a  wife 
Being,  the  one  might  as  eafily  come  to  pifs  is  the 
other  ?  But  of  thefe  and  other  Properties  of  the 
Air,  an  exprefs  mention  lhall  be  made  in  its  Phtce. 

In  the  mean  time,  let  every  Body,  that  has  the 
Knowledge  of  his  Maker  and  Preferver  at  Heart, 
ferioufiy  recoiled  all  that  has  been  faid  about  Re- 
fpiration,  and,  in  a  filcnt  Retreat,  examine  him* 
felf,  whether  he  can  maintain  with  Reafon,  that 
this  Air  is  not  created  for  this  very  Purpofe  among 
others,  m  order  to  prefcrvc  the  Life  of  every 
Creature  breathing,  fince  this  alone,  and  nothing 
elfe  in  the  World,  has  the  Qualities  that  are  re- 
quifite  thereto  f  And  let  him  Fay,  if  he  dares,  that 
all  that  mod  amazing  Structure  of  the  Mufcles  of 
the  Breaft  is  formed  by  meer  Chance  only,  with- 
out any  Profped  of  that  great  End  of  lnfpiring  and 
Expiring  of  the  Air,  fince  there  is  here  likewife 
fuch  a  great  number  of  Mufcles  difpofed  after 
fo  wonderful  an  Order,  to  produce  that  very 
Effed  only,  or  hardly  any  other:  Can  he  ima- 
gine, that  the  Lungs  were  made  without  Under- 
Sanding,  and  placed  in  the  Bread  after  the  Man- 
ner we  have  already  fliewrn  ?  Whereas,  if  they  had 
been  difpofed  any  otherwise,  all  the  Properties  of  the 
Air,  all  the  Difpofitions  of  the  hundred  Mufcles, 
which  now  ferve  this  Work,  would  be  entirely  in 
vain,  and  the  whole  Globe  of  the  Earth  would  be 
prefently  difpeoplcd.  Can  any  one  fancy,  that  fo 
many  Ribs  and  Cartilages,  of  which  the  Breaft  is 
compofed,  fo  many  Mufcles  by  which  it  is  moved, 

together, 
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together  with  the  Jtfidrirf  and  Lungs,  have  met 
one  another  in  fuch  a  little  fpace  by  raeer  Chance ; 
and  that  the  Air  alfo,  has  encompaffed  them  all 
without  any  Purpofe;  whereas,  if  but  one  of 
rhefe  Circumftances  were  wanting,  the  great  Bu- 
finefs  of  Refpiration,  and  therewith  the  Lives  of 
all  Creatures,  would  immediately  be  ended  ? 
Can  any  one  think,  that  where  fo  many  and  fo 
different  Things  concur  to  one  End,  the  fame  are 
not  made  with  this  Defign,  that  they  fhali  be  ufeful 
to  each  other?  He  would  be  afham'd  to  maintain, 
that  a  curious  Lock  and  Key  adapted  to  a  ftrong 
Box,  and  by  which  alone  it  could  be  open'd,  was 
not  made  by  an  Ingenious  Workman,  but  by  mecr 
Chance,  by  which  only  they  had  met  together. 
Unhappy  Men !  that  can  continue  in  fuch  fenfelefs 
Opinions  after  fo  long  and  daily  Contemplations 
of  thofe  Works  of  the  Creation,  in  which  the  Wif- 
dom  of  the  Creator  isfo  vifibly  manifefted. 


CONTEMPLATION  Vlll. 


HAT  has  been  faid  fcems  to  be  more  that 


V  V  fufficicnt  not  only  to  bring  a  Sceptick  into 
.the  right  Way,  but  even  alfo  to  convince  the  mbft 
obflinate  Infidel,  that  our  Bodies  muft  have  been 
formed  by  a  Wife  Creator,  and  that  the  Origifr 


Of  the  StrnFlure  of  the  Veins. 


Sect.  L  The  Tranfition  totixVeim* 


G  * 
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thereof  can  be  afcribed  to  nothing  lefs  than  an  Ac- 
cidental and  Ignorant  Canfe  ;  yet,  it  there  foould  ftili 
be  any  Body  who  either  thro*  want  of  confidering 
what  hasrbecn  already  faid,  finds  himfelf  unmoved, 
and  confequently  unconvinced  thereby ;  or,  altho*  he 
has  undcriiood  it,  yet  ftould  with-hold  his  confent 
to  the  Concluiions  that  flow  from  thence  ;  let  him 
go  but  one  flep  farther  with  us,  and  fee  whether* 
without  Contradi&ion  of  his  own  Confcience,  he 
can  contemplate  the  wonderful  Structure  of  the 
Tubes  thro1  which  the  Blood  circulates,  and  which 
are  contrived  for  fo  many  Purpofes;  and  then  be- 
lieve, if  he  can,  that  He   who  formed  them  all, 
propofed  no  End  to  himfelf  when  he  made  them, 
nor  knew  what  He  himfelf  was,  nor  what  He  had 
Created; 


Sect.  It    The  Courfe  of  the  Arteries* 

Nowin  order  to  the  compleat  Conviftion  of  all 
fuch  Atheifis  and  Sceptkks,  they  are  intreated  fe- 
noufly  to  conllder  with  us,  whether  it  can  be  ima- 
gined, that  the  Veffel  (Tat.  11.  Fig.  3.)  which  is 
called  the  Aorta,  Aneria  Magna,  or  Great  Artery^ 
has,  without  an  over-ruling  Underftanding  or  Dc- 
fign,  acquir'd  fuch  a  Form  as  is  fliewn  from  Ver- 
lmmy  in  Tah.  III.  Fig.  4.  in  the  particular  Scitu- 
ation  wherein  it  appears  in  Humane  Bodies. 

Bcfides  other  Wonders  which  we  don't  meddle 
with  here,  we  know,  that  there  is  nor  any  one 
Part  of  the  Body,  as  yet  difcover'd,  in  which  we 
find  that  the  Blood  is  not  conveyed  thither  by  the 
Branches  of  this  great  Artery,  either  for  Nourifh- 
ment  nr  Motion,  and  likewife  for  the  Separation 
of  other  Humours  and  farther  Ufes.  Will  any 
Body  therefore  believe,  thatthis  wholeDifpofition 
of  the  Arteries,  has  been  thus  contrived  by  Acci- 
dentahor  Ignorant  Caufcs  ? 

Now 
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Now  in  order  to  impart  fome  rough  Conception 
or  Idea  hereof,  which  might  other  wife  appear  a 
little  obfeure  to  thofe  that  are  unexperienced  ;  let 
us  here  reprefent  to  ourfelves  the  Beginning  A  O 
of  this  Artery,  as  cut  oft'  from  the  Heart  at  Q, 
and  we  fhall  fee  two  little  Arteries  a  a,  called  the 
Coronary  Arteries^  coming  out  of  the  fame,  and 
turning  towards  the  Heart ;  the  fame  are  rcpre- 
fented  a  little  bigger  in  Tab.  IL  Fig- 11.  BB. 

Then  if  you  afcend  as  it  were  itreight  forwards, 
you  may  fee  in  Tab.  IIL  Fig*  4.  the  Carotids  b  b% 
proceeding  out  of  this  Veiiel,  the  Pulfe  of  which 
a  Man  may  feel  with  his  Finger  on  each  Side  ot 
his  Wind- Pipe ;  thefe  having,  as  they  go  on*  com- 
municated fome  Branches  to  the  Wind-Pipe  and 
Parts  adjacent,  do  each  divide  themfelves  into  two 
Branches,  one  of  which,  €ei  goes  into  the  Head, 
to  the  thick  Membrane  of  the  Brain,  to  the  Mu- 
cilaginous Glands,  to  the  Eyes,  to  the  inmoft 
Parts  of  the  Ear,  and  to  the  Subftance  of  the 
Brain  itfelf ;  and  t'other  Branch,  ddy  proceeds  to 
thofe  Parts  that  compofe  the  out  fide  of  the  Head, 
and  is  the  fame  which  is  felt  in  the  Temples  of 
the  Head. 

Wemayobferve  farther,  that  this  great  Artery 
begins  to  bend  itfelf  at  A,  in  order  to  defcend  on 
the  left  Side  ;  that  on  either  Side  there  appear  two 
great  Branches  D  and  L,  called  the  Subclavian 
which,  as  at  F,  are  again  divided  into  two  great 
Branches,  one  of  which  fcems  to  terminate  at  the 
Elbow,  and  the  other,  E,  carries  the  Blood  to  the 
remaining  Part  of  the  Arm,  and  the  whole  Hand, 
quite  down  to  the  Fingers  :  But  before  this  Di- 
villon  at  F,  the  Suklavia  fends  out  feveral 
Branches;  fuch  as  the  Branch  m  downwards  thofe 
to  the  Breaft,  and  »?  whofe  lateral  Branches  be- 
come the  fuperior  Intercojiales  ;  there  go  farther 
upwards  the  Ctrvicafc  c  cf  othcrwife  called  the 

G  5  V*m* 


98  The  Cbrijlian  Pbilofopher. 

Vtrttbmks,  whpfe  lateral  Branches  at  / 1  difehapgc 
their  Blood  into  another  common  Veflel  h>  which 
like  a  Chain  runs  along  the  Back-Bone  downwards. 
Finally,  thefe  Verubraks  goes  to  the  Brain.  To 
fay  nothing  more  at  prcfent  of  all  the  little 
Branches,  as  i,  which  go  to  the  Mufcles  of  the 
Neck,  o  p>  to  the  Shoulder-Blade  within  and  with- 
out, and  all  thofe  which  we  may  obferve  to  pro- 
ceed from  the  Arteries  of  the  Arm. 

The  great  Artery  turning  itftftf  now  downwards 
at  BandC,  produces  firft  the  Br mchialis  b  £,  which 
feems  to  feed  the  Lungs  ;  this  is  followed  by  the 
inferior  Lnercoflaki  c  c>  which  come  out  here  acrofs, 
and  are  cut  oft;  and  under  thefe  there  comes  forth 
fometimes  a  Branch  to  the  Midriff  under  which 
is  the  Csliaca  e,  which  divides  itfelf  into  two 
Branches,  the  Right  of  which  goes  to  the  Sto- 
mach, to  the  Cawl  or  Omentum^  to  the  Pancreas* 
to  the  firft  Intcftine  next  the  Stomach,  to  the 
Gall-Bladder,  and  inverting  Membrane  of  the  Li- 
ver ;  and  the  left,  after  having  communicated  fome 
little  Branches  tp  the  Stomach  Cawl  and  Pancreas > 
germinates  chiefly  in  the  Spleen. 

Under  this  Cxliaca,  the  uppermoft  Mefaraica  », 
comes  out  of  the  Great  Artery,  and  runs  thro* 
the  Midriff  to  the  thin  Inteftines,  in  the  fame 
manner  as  the  Artery  $  does  to  the  thick  ones. 

s  s  Are  thofe  that  go  to  the  Kidneys  and  to  the 
Loins  ;  vv  are  the  Spermatic  Arteries- 
After  all  thefe  Branches,  the  whole  Great  Ar- 
tery divides  itfelf  at  w  into  two  great  Branches, 
called  the  Rami  l/iaa\  which  fending  their  Branches 
to  the  lowermoft  Bowels  of  the  Belly,  as  th^f 
Bladder,  the  Matrix,  and  other  Parts  of  Genera- 
tion, to  the  Imeftinum  Retlum,  &e<  proceed  farther 
on  both  Sides  down  to  the  Legs,  and  to  the  ex- 
treme Parts  of  the  Toes,  after  the  fame  manner 
ks  the  tfena  Subdavia  at  F  does  to  the  Arms. 
*  Sect, 
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Sect.  III.    The  Courfe  of  the  Veins. 

;N  o  w  as  this  great  Artery  rranfmits  its  Branches 
to  all  the  Parts  of  the  Body,  can  any  one  imagine, 
that  not  one  of  thero>  how  little  focver,  is  to  be 
found,  to  which  there  is  not  again  a  Vein-branch 
adapted?  Which  Branch  carries  that  Blood  back  to 
the  Heart,  that  was  brought  from  thence  by 
the  Artery,  to  all  the  other  Parts- 
Let  thofe  who  defire  to  form  any  Notion  here- 
of, caft  their  Eyes  upon  Tab.  Ill*  Fig.  j.  and  ob- 
fenre  how  thefe  Veins  run  along  the  Body,  and 
after  having  performed  their  Office,  carry  the 
Blood  back  to  the  Heart  ;  So  that  the  fame  Blood 
which  in  Fig,  4.  (to  give  one  or  two  Inftances  there- 
of) was  brought  from  the  Heart  thro*  the  Artcri^ 
Sukhvia  D,  to  the  Extremities  of  the  Fingers 
7,  8, 9,  is  again  received  by  fmall  Branches  of  the 
Vein  A  N,  in  Fig.  by  which  it  returns  third' 
Q^O  M  G,  and  is  brought  thro?  a  great  Veffel  E, 
called  the  Vena  Suklavia  to  the  Vena  Cava  C,  and 
fo  pn  till  it  difcharges  it  fclf  again  thro*  the  Orifice 
A  into  the  Heart. 

Thus  we  here  fee  the  Jugular  Veins,  Fig.  $*  d  d> 
ees  and  the  Vertebraks  //,  bringing  back  the 
fame  Blood,  which  in  Fig*  4.  was  carried  into  the 
Head,  and  other  Parts,  thro*  the  Arteries  b  b%  c  ct 
and  as  before.  Fig.  j.  leading  it  to  the  Heart 
A,  thro'  the  fame  Vena  Cava  C. 

We  mull  fuppofe  after  the  fame  manner,  that  the 
Blood,  which  was  carried  down  thro*  the  Artery 
T,  (Eg.  4O  and,  as  in  the  Arm,  driven  to  the  Ex- 
tremities of  the  Toes,  is  there  received  firft  of  all 
in  the  fmall  Veins,  in  order  to  bring  it  back  ;  and 
farther  thro*  the  Vein  I  G,  Fig.  5.  along  E 
(which  is  called,  Vena  Cava  Afiendenr%  becaufe  the 
Blood  palfes  thro*  it  upwards)  difcharges  itfelf  in 


the  Heart  at  A. 
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Sect.  IV.  Conviiliom  from  both  the  f Oregon 
Sciltons, 


Now  fuppofing  the  fame  Phenomena  in  all  the 
Veins  and  Arteries,  can  any  one  imagine,  that 
this  great  Artery,  and  the  whole  Difproportion 
of  the  Veins,  are  made  without  Knowledge  and 
Underftanding  ;  or  chat  each  of  them  are  not  thus 
contriv'd  for  their  particular  Purpofcs,  of  carrying 
the  Blood  backwards  and  forwards  ?  He  that  will 
venture  to  maintain  this,  how  can  he  be  convinced  ? 
And  let  him  but  ask  himfelf,  if  feeing  the  Pipes 
and  AqueduSis  of  a  Fountain  (in  which  there  is 
not  the  thoufandth  part  of  fo  much  Skill  or  Art  as 
in  the  Duffs  of  the  Blood)  he  will  dare  to  main- 
tain, that  he  really  believed  'that  they  were  all 
difpofed  after  fuch  a  manner,  without  any  Wif- 
dom,  or  Deftgn,  or  Contrivance  of  the  Mafter  ^ 
and  that  if  he  ftould  fay  fo,  whether  he  were 
like  to  find  any  Credit  with  People  of  good  Senfe 
or  Reafon  ? 

Sec  t,  V.   A  rough  fleprefimation  of  the  Circulation 
of  the  Blood, 

To  the  end,  that  an  unexperienced  Perfon  may, 
in  fqme  meafure,  comprehend  what  has  been  faid 
above,  and  havefome  Idea  of  the  Circulation  of  the 
Blood,  let  him  fancy,  that  in  (7o6.IL  Fig.  jj  the 
Tubes  or  Veins  E  and  F,  are  the  fame  that  are  reprc- 
fented  in  Tai.  III.  jFTj-  J.  by  CandB;  from  which  the 
Blood  paCfes  upwards  and  downwards  into  the  Right 
Ventricle  of  the  Heart,  and  thence  thro5  the  Veffel 
G  (Tab  II.  Fig>  3.)  into  the  Lungs, and  thence  again 
thro'  another  Vein  H,  into  the  Left  Ventricle  of  the 
Heart,  'which  two  Veflels  H  and  G,  are  (hewn 
before,  in  tab.  IL  Fig.  12.  by  C  E  and  B  E,  which 
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cricompafs  between  theni  both  one  of  the  Branches 
of  the  Lungs  A  E  :  Laftiy,  let  him  fuppofe  that 
the  Blood  is  protruded  from  this  Left  Ventricle, 
by  the  Contraction  or  Sjjlvk  of  the  Heart,  into  the 
great  Artery  I  {Tab,  II.  Fig.  3O  which,  how  it  di- 
ftribntes  itfelf  by  its  Branches,  has  been  lately 
(hewn  inTiif.  IIL  Fig.  4, 

So  that  by  this  means  the  way  of  the  fo  famous 
Circulation  of  the  Blood  may  appear  to  any  one 
that  confiders  the  fame  ;  which  Blood  palling  from 
the  Heart,  thro1  the  Arteries  to  all  the  Parts  of 
the  Body,  is  tranfmittcd  back  by  the  Veins  into 
the  fame,  and  then  having  pafs'd  thro*  the  Lungs, 
between  both  the  Ventricles  of  the  Heart  s  refumes 
the  fame  Courfe  again  thro*  the  Great  Artery. 

He  that  has  ever  feen  the  Circulation  of  the 
Blood  in  the  Tail  of  an  Eel,  by  the  help  of  a  Mi- 
crofcopea  will  be  very  well  fatisfied  concerning  this 
Motion,  without  our  producing  any  farther  Proofs 
thereof,  tho*  they  are  very  numerous  ;  and  he  will 
be  no  lefs  convine'd  of  the  great  Velocity,  or  Swift- 
nefs,  of  the  Blood's  Motion,  if  ever  he  faw  it 
fpringing  out  of  a  cut  or  wounded  Artery. 

Sect.  VL  How  often  the  Blood  Circulates  in  an  Hour. 

Now  that  we  may  farther  enquire  how  often 
the  Blood  Circulates  throughout  the  Body  of  a 
Man  in  the  fpace  of  one  Day,  let  us  agree  with 
the  Great  Harvey  in  the  following  Pofitions. 

ti  That  the  Left  Ventricle  of  the  Heart  may 
contain  about  two  Ounces  of  Blood  ;  tho*  the  ac- 
curate Dr.  Lower  has  often  found  it  larger. 

2,  That  in  each  Contraction  of  the  Heart,  this 
Cavity  is  in  a  manner  quite  empty ;  and  therefore 
two  Ounces  of  Blood  are  at  each  time  protruded 
into  the  Great  Artery,  which  fweUim*  up  thereby 
paufes  the  Pulfc 

3*  If 
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3.  If  we  now  fuppofe,  that  each  Pulfc  is  mad? 
in  a  Second  of  an  Hour,  or  in  the  60th  part  of  ^ 
$4inute,  which  every  one  may  pbferve  in  himfelf, 
and  is  at  prefent,  for  Conveniency  fake,  allowed 
by  many,  this  will  produce  3600  Pulfes  every 
Hour ;  and  confequently  twice  as  many,  that  is 
7200  Ounces  will  pafs  through  the  Heart  in  the 
{pace  of  an  Hour. 

4.  This  together  will  make  the  quantity  qf 
600  Pounds  of  Blood  (allowing  with  the  Phyfi- 
cians  12  Ounces  to  the  Poiind^  that  will  pais 
jhro?  the  Heart  in  an  Hour. 

5.  Now  it  is  the  common  Opinion  of  the  Ana- 
tpmifts,  that  a  Man  has  feldom  more  Blood  in  his 
Body  that  24  fuch  Pounds,  or  l?fs  than  15;  but 
fuppofing  here,  with  Lower,  that  the  famq  amount? 
to  25  fuch  Pounds,  it  is  plain,  that  the  whole  Blopd 
paffes  thro*  the  Heart  24  times  in  an  Hour,  that  is 
to  fay,  576  times  in  a  Day  and  a  Night. 

Now  if  we  fhpuld  maintain  with  Dr.I/j8er,/>.47. 
that  there  are  75  Pulfes  in  a  Minute,  or  4500  in 
an  Hour  ;  and  that  the  bare  Blood  only,  which 
Circulates  thro*  the  Heart,  without  including 
other  Humours,  as  the  Gall,  Spittle,  &c.  which 
are  feparated  from  it,  and  do  not  circulate  with  it, 
confifts  of  no  more  than  7  Pounds,  as  is  pretend- 
ed by  fome,  the  fame  will  pafs  thro'  the  Heart  at 
leaft  80  Times  every  Hour,  if  he  allows  16  Ounces 
to  the  Pound  ;  and  above  100,  if  but  12  Ounces; 
but  let  the  Difference  t>e  what  it  will,  it  is  cqc-* 
tain  it  goes  thro*  it  a  great  many  times. 

Sect.  VII.  Convittions  from  tke fongoing  Obfervation. 

Let  now  an  unhappy  Atheifi  fit  down  by 
himfelf,  and  fix  his  Thoughts  upon,  the  furprifing 
Swiffnefs  of  the  Blood's  Motion  y  let  him  confider^ 
liow  great  the  Strength  pf  the  K[e su*  and  Arteries 
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piuft  be,  which,  during  the  whole  fpaceofhis  Life, 
produce  fuch  a  fwift  Stream  of  Blood  ;  let  him  re- 
prefent  to  himfelf  the  v  arious  Pofition  of  fuch  nura- 
berlels  fmali  Branches  of  the  Veins  and  Arteries 
thro'  which  it  flows,  and  having  rcflcftcd  upon 
the  Mister  tunes  that  happen  to  a  Man,  in  cafe 
this  Circulation  is  ftopp'd  even  in  che  very  fmalleft 
Branches,  and  particularly,  that  all  this  is  brought 
about  in  his  Body,  without  any  Power  of  his 
own  Will,  and  even  without  knowing  or  being 
fenfible  of  what  pafTcs  :  Let  him  ask  himfelf, 
whether  he  can,  with  a  confenting  Confciencc, 
maintain,  that  this  whole  Strufture  of  the  Heart, 
J-ungs,  Veins  and  Arteries,  was  not  produced  by 
a  Wife  Mailer ;  and  whether  this  Blood  can  be 
carried  about  fo  many  thoufand  Times,  for  the 
fpace  of  ^o,  50,  do,  or  more  Years,  through  fuch 
narrow  Veifels,  and  never  ceafe  moving,  unlefs 
it  be  by  the  Direftion  of  a  Powerful  and  Gracious 
Ruler,  who  prefer ves  and  fupports  his  Life,  with- 
out the  Afltitance  of  any  concurring  Creature, 

Sect.  VIII.  Several  Particulars.    1.  Orifices  of  the 
Lateral  Branches* 

That  wc  may  not  be  too  tedious  here,  we  frail 
pafs  by  innumerable  Particulars.,  which  might 
prove  a  Powerful,  Wife,  and  Gracious  Gqd,  even 
to  the  blindeft  of  Men  ;  and  only  hint  at  a  few,  for 
for  the  further  Convi&ion  of  thofe  deplorable.  Phi- 
lofophcrs. 

Diflefr  a  Vein  or  an  Artery,  length-wife,  and  ob- 
ferve  how  regularly  the  Orifices  in  both  of  em  lye  ; 
thro*  which,  from  the  latter,  the  Blood  paifes  into 
the  Branches  that  Spring  out  of  it,  and  from  the 
former  is  received  into  the  Vein  out  of  the  Branches 
|herepf. 
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Sect*  IX,  2,  The  Arteries  grow  Narrower, 

Can  ic  be  imagined  cfpccially,  that  it  comes  to 
pafs  by  Accident,  that  the  Arteries  are  larger 
next  the  Heart,  and  gradually  narrower,  and  di- 
vided into  numerous  lkde  Branches,  as  they  go 
farther  from  it  ?  The  reafon  of  which  is,  to  prevent 
the  Blood,  which  iffues  with  fo  much  Violence  oat 
of  the  Heart,  from  paflmg  by  the  Lateral  Branches 
and  following  its  way  only  in  the  large  Vetfels;  for 
if  that  fhould  happen,  the  Parts  which  lye  on  the 
Sides,  would  not  be  fufficientiy  provided  with  their 
Share  of  the  Nourifliing  Blood,  and  fo  would  wi- 
ther or  perifh  :  For  it  only  comes  to  pafs,  by  this 
narrowing  of  the  Arteries,  that  the  Blood  flow- 
ing from  the  Heart,  pufbes  forwards  all  that  it 
finds  in  the  Artery,  to  make  place  for  it  felf ;  but 
that  not  being  able  to  pafs  fo  nimbly  becaufc  of 
the  Straitnefs  of  the  extreme  Branches,  preffes 
every  way  upon  the  Sides  of  the  Artery,  and  ex- 
panding the  fame  (which  is  the  Caufe  of  the  Pulfe) 
rufhes  into  the  Lateral  or  Side-Branches  with 
more  force  than  if  the  Artery  had  been  every 
where  of  equal  Bigneft,  or  of  greater  than  it  had 
at  its  Beginning, 

And  muftnot  every  Body  confefs,  that  he  can, 
as  it  were,  feel  with  his  Hands  our  Great  Crea- 
tor's End  and  Defign  in  thefe  Orifices  that  are 
found  in  the  Arteries,  and  out  of  which  the  Side- 
Branches  fpring,  if  he  has  ever  fcen  the  Obferva- 
tions  of  that  exaft  Anatomift  Lower ,  in  Tab.  Ill, 
Hg.  6.  where  at  o  A  c  </>  the  Great  Artery  com- 
ing out  of  the  Heart  at  0,  and  the  Branches  fpring- 
ingout  thereof,  a  a  a9  making  the  Cervkales  and  the 
Arteria  SukJavia,  are  reprefented.  Now  if  the 
Blood  were  protruded  from  o,  through  b  and  c,  to  dy 
it  would  pafs  by  thefe  Branches,  by  reafon  of  the 

widenefs 


The  Cbriftian  Vbilofopher.  105 

widenefs  of  the  Artery,  at  leaft,  there  would  be 
kfs  Blood  communicated  to  them  than  was  re- 
quifite-;  for  which  reafon  the  Great  Creator  has 
placed  fuch  Protuberances  at  t%  on  the  fide  of  the 
Orifice,  as  may  in  fome  meafure  flop  the  Paf- 
fageof  the  Blood  in  its  way  from  0,  thro'  c,  to  4, 
and  caufe  it  to  turn  its  Courfe  into  thefe  Branches. 
Can  any  one  here  likewife  deny  a  Defign,  and 
think  that  all  this  comes  to  pafs  by  Chance?  Why 
then  does  not  the  fame  Phenomenon  occur  in  all 
other  Branches,  tho'  wanted  there  ? 

Sect.X.    3.  The  Arteries  comraSl  themfelves. 

But  altho*  the  Blood  that  comes  out  of  the 
Heart,  does  require  a  fufficient  Swiftnefs  by  the 
Contrafiion  thereof,  yet  there  feemed  to  be  dan- 
ger that  the  Heart  expanding  itfelf,  in  order  to  re- 
ceive New  Blood,  two  pernicious  things  might 
happen,  viz,-  Firft3  That  the  Blood  might  by  its 
weight  fall  back  into  the  Heart  j  and  Secondly,  that 
the  ContraSive  Faculty  of  the  Heart  ceafing,  the 
Circulation  of  the  Blood  might  likewife  be  flopped* 

How  the  former  is  prevented  by  Valves,  has 
been  already  (hewn,  when  we  treated  of  that  Mat- 
ter ;  and  as  to  the  latter,  can  any  one  imagine 
that  it  happens  by  Chance  and  without  Defign,thae 
in  the  Arteries  themfelves,  where  they  have  any 
Largencfs,  the  Membranes  of  which  they  art 
made 1  up  (much  like  what  has  been  faid  about  the 
Throat)  have,  befidesthe  Tunic  A,  (Tab,  IIL 
thro' which  the  Blood- Veffcls  for  the  Nourifliment 
of  the  Artery,  and  the  Nerves  particularly  run,  and 
B,  where  there  are  many  little  Glands,  ft  ill  another 
Tunic  C,  which  confifts  of  feveral  Annular  Fi- 
bres lying  upon  one  another  ;  and  under  thefe  the 
Fourth,  D,  which  is  Membranous,  and  provided 
with  long  Fibres  running  ft reight  forwards,  which 
are  thicker,  and  more  fleihy  near  the  Heart- 

Now 
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Now  when  the  Artery  is  filled  by  the  Blood  that 
comes  out  of  theHeart,  to  the  end,  that  the  Circula- 
tion (hould  not  be  obliru&ed,  thefe  Annular  Flefhly 
Fibres  contract  themfelves,  and  fo  make  the  Artery 
narrower  on  all  fides ;  by  which  means  the  Blood  be- 
ing prevented  from  going  back  to  the  Heart,  is  forced 
to  proceed  forwards  and  fide- way  s,and  thus  the  Cir- 
culation of  the  Blood  is  taceltantly  continued,  even 
while  the  Heart  is  open,  and  cannot  protrude  it. 
i  Does  not  all  this  Apparatus  of  Inftrumcnts,  which 
compofe  the  Arteries,  difcoverthat  they  muft  have 
been  formed  by  an  Underflanding  Artificer,  wh6  has 
adapted  them  all  to  wife  Ends  and  Purpofefi  ? 

Sect.  XL    4.  7%e  Pulfe  is  not  felt. 

B  e  s  1  d  e  s  all  this,  forafmuch  as  thefe  Arteries 
fpread  themfelves  thro5  our  whole  Body,  and  at 
every  time  upon  each  Contraction  of  the  Heart  are 
expanded  with  fo  great  a  Force,  and  do  Day  and 
Night  occafion  fo  ftrong  a  Beating  as  we  find  by 
the  Pulfes,  who  can  conceive  the  Reafon  why  we 
are  not  fenfible  of  it  as  long  as  we  are  in  Health, 
notwithftanding  that  we  may  find  them  beat  fo 
flrongly  in  many  Places,  if  we  do  but  lay  our  Fin- 
ger upon  them  ? 

3Tis  true,  that  fome  lay  it  down  for  a  Maxim, 
De  Confuetis  non  judical  Anima  ;  that  is,  Our  Mind 
does  not  judge  of  that  'which  uue  are  ufed  to  do.  But  if 
this  were  true,  we  fliould  judge  as  little  of  our 
Refpiration  as  of  our  Pulfef  being  accuftomcd  as 
much  to  the  one  as  to  the  other ;  and  yet  we  find, 
f ho*  we  often  breath  without  thinking  of  it,  that 
with  never  fo  little  Attention  wc  can  perceive  the 
Motion  of  the  Air  in  our  Mouth,  Noftrils,  Wind- 
pipe, and  Lungs,  and  difcover  from  the  Aft  ion  it 
felf  that  we  breath  ;  whereas*  on  the  contrary,  let 

a  Man 
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ft  Man  that  is  in  good  Health  attend  with  as 
much  Care  as  he  can  to  the  Beating  of  his  Heart 
and  Pulfes  of  his  Arteries,  he  fhall  n6t  perceive 
them  in  the  leaft. 

Does  there  not  then  appear,  in  a  very  particular 
maimer,  the  Wifdom  and  Goodnefs  of  our  Great 
Creator  in  this  matter  likewife,  who,  that 
th«  Attention  which  we  ought  to  give  to  other 
things*  ttiight  not  be  diiturbed  by  this  conti- 
nual Pulfation,  has  been  pleafed  to  render  us  in- 
fenfible  of  it  ?  And  tho1  an  Atheift  cannot,  or  will 
not,  fee  this,  yet  whoever  acknowledges  a  God, 
may  learn  from  thence,  that  it  is  his  Duty  to  fix: 
his  Thoughts  upon  his  Maker  and  his  Works, 
who  has  ib  gracioufly  wrought  this  Wonder  in  him, 
to  the  end  that  his  Attention  (hould  not  be  drawn 
away  by  this  continual  Beating  of  the  Arteries. 
Nor  can  any  afcribe  this  to  any  material  Pro- 
erty  of  the  Arteries  themfelves,  forafmueh  as 
every  body  is  but  too  fenfiblc,  to  his  own  Damage, 
fallthefe  Beatings,  when  in  a  Fever,  or  other 
Diftempers,  the  Fibres  are  extended  by  the  Blood 
more  ftrongly  than  ufual.  The  fame  may  be  ob- 
ferved  particularly,  when  in  great  Diforders  and 
Frights  the  Annular  Fibres  are  contra&ed  more 
narrowly,  and  after  a  cramping  manner,  than  they 
ought  to  be,  by  the  irregular  Motions  of  the  Hu- 
mours of  the  Nerves  which  move  the  Arteries  ; 
fo  that  thefe  VefTels  being  become  ftreighter,  the 
Violence  which  they  fufter  from  the  Blood  ifluing 
out  of  the  Heart,  is  more  fenfible  than  ufual.  This  is 
known  to  them  that  have  heard  the  Complaints  of 
fomc  Women,who  (as  it  is  faid}  being  fubjeft  tofud- 
den  Diforders  upon  the  leaft  Accident,do  many  times 
feel  their  Arteries  beat  throughout  their  whole  Body . 

I  don't  know  whether  it  may  be  ufeful  to  add 
here,  that  the  Contraction  of  the  Arteries,  and 
other  Parts  of  out  Body,  upon  the  account  of 

Frights, 
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Frights,  fcems  in  fome  meafure  to  be  confirmed, 
becaufe  in  fuch  great  and  Heart-uffc£ting  Motions, 
the  whole  Body  is  often  put  into  a  cold  Sweat, 
which  is  known  to  proceed  from  the  Contra&ion 
of  the  Glands  in  the  Skin,  that  are  thereby  forced 
to  protrude  their  Moifture  ;  and  if  there  be  any 
fmall  Hairs  planted  in  thefe  little  Glands,  they 
will  rife  up  on  end  by  the  Conttafiion  of  the  fame  ; 
which  Phenomenon  People  may  have  often  ob- 
ferved  upon  a  Fright,  not  only  in  themfelvcs,  but 
in  Beafts  too. 

Sect.  XII-    $.  The  Cwcurrtnce  or  ConjunBion  oj 
the  Feins, 

1  f  it  be  not  owing  to  the  Wifdom  of  the  Crea- 
tor,  that  there  is  no  Pan  in  the  whole  Body  to 
which  the  Blood  does  not  extend  itfclf,  and  from 
whence  it  likewife  returns ;  how  comes  it  to  pafs, 
that  Arteries  meet  Arteries,  and  Veins  meet  Veins 
fo  frequently,  and  difcharge  their  Blood  into  eac1 
other,  to  the  end,  that  in  cafe  any  of  em  all 
(hould  be  difabled  by  Amputation,  Obftruftions, 
or  otherwife,  the  Blood  might  pafs  another  Way 
to  or  from  the  fame  Place  ? 

Sect,  XIII-    6.  "The  Divijton  of  the  Arteries  int 
Capillary  Tubes* 

Two  Things  more  maybe  obferved,  touchin 
the  Circulation  of  the  Blood  thro*  its  Veflels  •  i 
which,  no  lefs  than  in  the  foregoing,  the  Wifdom 
of  our  Adorable  Creator  Ihines  out  as  clear  as  the 
Sun  at  Noon-Day. 

The  firfl  is,  that  from  the  firong  and  fwift 
Motion  of  the  Blood  in  fuch  Arteries  as  are  large, 
there  feems  to  be  a  Danger,  that  by  reafon  there- 
of the  Blood  cannot  contribute  any  thing  towards 

the 
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the  Nourifimient  of  the  Veflels  themfelves  thro' 
which  it  runs  fo  fall*  Can  one  confider  then 
without  Amazement,  that,  to  obviate  this  Incon* 
venience,  the  Arteries  are  divided  in  thole  Places 
where  this  Fun&ion  is  required,  into  an  unfpeak- 
able  Number  of  fine  and  narrow  Tubes,  which  the 
Anatomifts,  by  reafonof  their  Smallnefs,  are  wont 
to  call  Vafa  Capillaria>  or  Vafa  Minim*  ;  that  is  to 
fay,  Veflels  that  are  as  fmall  as  a  Hair,  and  fo 
little,  that  they  cannot  therefore  be  defcribed 
among  the  Arteries  in  Tab.  III.  Fig.  4.  and  all  this 
to  the  end,  that  by  pa0ing  thro1  thefe  Dale's  or 
By-ways,  and  flicking  to  the  Sides  of  ftich  narrow 
Veifels,  the  Blood  might  proceed  more  flowly 
where  it  is  neceffary  that  it  fhould  do  fo,  whilft  that 
which  pafles  thro'  Veflels  fome  thing  wider,  may 
purfue  its  Courle  to  Uie  Veins  with  greater  Swift- 
tick.  ,  • 

Sect.  XIV  6.  The  Namwmfi  of  the  Ttiks  hjfens 
thi  Swiftnefs  of  the  Blood* 

Now  that  a  fluid  Body  protruded  with  the 
fame  Strength,  runs  more  (lowly  through  narrow 
than  wide  Pipes,  for  the  above-men  tion'd  Reafons, 
is  well  known  to  all  Fountain-Makers,  who  can 
make  the  Pipes,  through  which  the  Water  is  to 
pafs,  fo  narrow,  that  by  the  {licking  of  the  Parts  of 
the  Water  to  the  Sides  thereof,  the  Stream  fhall 
not  rife  near  fo  high  as  it  would  do  thro1  larger 
Pipes  ;  And  if  any  Body  doubts  this,  he  may  have 
an  ocular  Demonftration  of  it,  by  the  following 
very  eafle  Experiment, 

let  him  take  the  Glafs  Tubes  E  F  G,  of  diffe- 
rent Bores  (Tab.  IV.  Fig.  1.)  of  thofe  we  made 
Ufe  of  (as I  find  it  upon  my  Notes;)  one  of  *em  E, 
was  a  narrow  Neck  of  a  broken  Thermometer; 
the  Second  F,  was  fomething  larger,  and  about 

Vot.L  H  the 
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the  Cut  of  the  Tube  of  a  Barometer,  or  the  Quill 
of  a  Pen  ;  the  Third  G,  was  fo  large  that  one 
might  thruft  ones  Finger  into  it.  Then  let  him 
tye  a  little  Thread  about  each  of  'em  at  H,  K>  Mt 
fo  that  their  Parts  H  Ir  K  L,  M  N>  may  as  near 
as  poflible  be  of  equal  length  ;  and  putting  them 
into  a  long  Glafs,  AB  CD,  which  is  filled  with 
Water  up  to  A  B,  let  their  lower  Ends,  I  L  Na 
reach  almoft,  but  not  quite  to  the  Bottom  D  C, 
in  fueh  manner,  that  the  Threads  HRM,  may 
be  even  with  the  upper  Surface  of  the  Water  s 
Then  if  he  flops  thefe  Tubes  with  his  Finger,  at 
EFG,  and  thruft  them  fbeing  empty,  or  ra- 
ther full  of  Air)  one  by  one,  perpendicularly  down 
into  the  Water,  and  fuddenly  remove  his  Finger 
from  the  Orifice,  he  will  fee  the  Water  in  the 
narroweft  Tube  E,  rife  i*p  even  with,  yeas  vi* 
fibly  above,  the  Superficies  of  the  External  Wa- 
ter H :  Whereas  in  the  Tube  F,  the  Water  will 
rife  up  as  high  as  O,  and  in  the  Tube  G,  yet 
higher  to  P*  Now  thofe  that  are  skilled  in  Hydro- 
ftatkks  know,  that  equal  Parts  of  Water  lying  in 
the  Horizontal  Superficies  R,  which  paffes  un- 
der the  Orifices  of  the  three  Tubes  I,  L,  N,  arc 
prefTed  upwards  with  equal  Fotce  ;  and  therefore* 
that  the  lefier  Force,  which  appears  in  the  afcent 
of  the  Water  in  the  narroweft  Tubes,  muftonlybe 
aferib'd  to  the  greater  Narrowne ft  thereof 

Now  whether  the  Curvity  of  Angles,  made  by 
thefe  little  Branches  of  the  Arteries;  as  alfo,  whe- 
ther their  Multiplicity  (fo  that  being  taken  together, 
they  may  by  reafon  of  their  Numbers,  have  more 
Widenefs  than  the  great  Artery  alone)  do  contri- 
bute any  thing  towards  the  flower  Motion  of  the 
Blood,  we  {hall  not  enquire  farther  here. 
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Sect-  XV.  7.  The  Vetm  grow  Wider. 

Thi&ujiJ  thing  is.  That  in  cafe  the  Blood* 
Which  thro1  larger  Velfels  runs  fwiftly  along  the 
Arteries,  fliould  retain  the  fame  Swiftnefs  in  the 
Veins,  by  which  it  is  carried  back  again  into  the 
Heart,  there  would  be  danger,  that  the  Heart 
fiiould  be  overflowed  with  too  much  Blood,  and 
the  Right  Ventricle  of  it  filled  fo  full,  that  it  could 
not  be  able  (efficiently  to  exert  its  contractive  Fa- 
culty, 

Now  to  prevent  fuch  pernicious  Swiftnefs,  could 
any  Body  have  thought  of  a  wifer  Expedient,  than 
to  have  made  thefe  Veins  larger  and  larger,  as  the 
Blood  came  nearer  from  the  Extreme  Parts  to  the 
Heart,  as  may  be  feen  in  Tab.  Ill,  Fig.  quite 
contrary  to  the  Arteries,  which  in  Tab.  IIL  Fig.  4. 
grow  continually  fmaller  from  the  Heart  to  the  Ex- 
treme Parts, 

Now  that  a  Liquor  pafling  thro*  a  narrow  Vef- 
fel  into  a  wider,  runs  flower  in  the  fame  fpace 
of  Time,  is  obvious  enough  to  every  one,  without 
proving  it  experimentally  ;  but  if  he  has  a  mind 
to  fee  it  that  way  likewife,  let  him  fill  a  Pipe  with 
Water,  and  thruft  it  with  its  Orifice  downwards, 
into  a  Bucket,  which  has  likewife  Water  in  it  to  a 
certain  Heigh ch,  and  forcing  the  Water  as  faft  as 
he  can  out  of  the  faidPipe,  he  will  find,  that  the 
Water  in  the  Bucket  will  afcend  but  to  a  very 
fmall  Heigh th,  tho*  all  that  was  in  the  Pipe  came 
out  of  its  full  Length  at  the  fame  time;  from 
whence  it  appears,  (hat  the  Water  in  the  narrow 
Pipe  moved  more  fwiftly  than  that  which  was  in 
the  wider  VefTel :  But  this  is  fo  plaiDj  that  we 
need  fay  no  more  of  it. 


The  Cbriflian  Pbilofop, 


Sect.  XVI.    8.  Thi  Httk  Valves  in  the  Veins. 

But  fince  the  Blood  moving  more  (lowly  in 
thefe  Veina  (*fab.  TIL  Fig.  y  i)  might,  by  rcafon  of 
its  weight,  (efpecially  in  thofe  that  cafry  it  direft- 
ly  upwards)  efideavoots  to  link  down  or  go  back, 
and  fo  in  long  Tubes  forcibly  refift  this  flower 
Mofidh ;  ittSy  we  not  again  difco\*er  here;,  the 
Providence  6fr  the  Creator,  exerting  it  felf  in  fo 
peculiar  a  mariner,  who  has  thought  fit  to  place 
little  Valves  in  thcie  Veins  ;  fometimes  but  pHt3 
as  in  *faL  IV,  Pig.  i<  at  A  ;  fometimes  two  to- 
gether, as  at  BB,  whofe  Bufirrefris  to  flop  the 
BIcod  when  it  attempts  to  go  back,  and  that  it 
may  not,  by  its  Weight,  prefs  too  much  upon  that 
which  follows,  and  thereby  retard  its  Mbtion  ? 

Now,  is  all  this  done  by  Chance,  and  without 
Dcfign  ?  Why  then  are  theft:  Valves  fixed  in  the 
Veins,  where  they  are  fo  ferviceable,  and  not  in 
the  Arteries,  where  they  are  fo  far  from  being  ne- 
ceflary,  that  they  would  bfc  prejudicial  ? 


Sect.  &V1I, 


9  .  Of  the  Fibres  in  the  Veins  and 
Arteries^ 


We  muft  add  one  thing  more,  and  fo  conclude 
theft  Remarks,  which  wrmld  othcrwife,  as  is  well 
known  to  thofe  that  underftand  it,  fwell  to  a  much 
greater  bulk :  Can  any  Rational  Man  then  pet- 
fwade  himfelf,  that  the  Great  Creator  had  no  End 
at  all,  or  that  it  came  to  pafs  merely  by  Chance, 
that  in  the  Arteries,  where  the  Blood  flood  in  need 
of  more  ftrengch,  in  order  to  infimiate  itfelf  into  the 
narrow  P^ffes  of  their  extreme  Branches,  the  Miif- 
culat  Fibres,  by  which  they  are  contracted,  ire 
very  ftrong  in  thofe  Parts ;  and  on  the  contrary, 
Sn  th£  Veins,  which  continually  grow  larger,  and 

in 
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in  which  too  great  a  Swiftnefs  ami  Cbntra6tiou 
would  be  hurttui,  the  Fibres  are  far  from  bciug 
fo  itrong  or  fo  numerous  ?  But  that  which  the 
Wife  Creator  caufes  us  to  feci  as  it  were,  with 
the  Hand,  is  that  in  the  Vena  Port*,  the  like  Fibres 
are  again  Stronger  than  in  other  Veins,  tho'  fewer 
than  in  the  Arteries  ;  thofc  being  the  only  Veins 
of  all  thofe  of  the  Body,  whofe  Branches,  en- 
tering into  the  Liver,  grjow  narrower  and  nar- 
rower; for  which  reafon  they  require  more  Strength 
than  other  Veins,  to  the  end,  that  like  the  Arte- 
ties,  they  may  oblige  the  Blood  to  pafs  on  to  the 
narrow  Ramifications,  and  to  the  C lands  of  the 
Liven 

Sect.  XVIff.  Tie  Vfesofrlx  Blovd  in  General* 

Now  to  pafs  by  #ther  Particulars  concern- 
ing the  Blood  and  Veins,  of  which  we  have  already 
treated  very  fully,  the  Thread  of  our  Difcourfe 
fcems  to  lead  us  to  the  Ufes  and  Motions  of  this 
Blood. 

There  are  Three  particularly,  that,  among 
others,  are  known  to  depend  either  wholly,  or  in 
part,  upon  the  Blood :  The  Firft,  is  the  Separa- 
tion of  fo  many  different  Humours,  which  are 
ther  neoeffary  to  the  Body,  or  muft  otberwife  be 
difcharged*  Secondly  y  the  Nourifhment  of  the  Bo- 
dy-   Thirdly  y  The  Motion  of  the  Mufcles, 

No*  whilft  we  are  going  to  treat  of  the  firft  of 
thefe  in  its  order,  let  no  Body  think  that  we  de- 
fign  to  enumerate  the  various  Opinions  of  many 
learned  Men  thereupon  ;  being  contented  to  fhew 
the  External  Difpofition  of  fome,  fo  far  as  it  is 
known,  fince  Men  have  not  yet  been  able  to  pe- 
netrate all  that  belongs  to  it,  befides,  it  was 
both  out  of  our  Power  and  Defign  too,  to  handle 
this  Matter  alone  in  this  Place.  A  rough  and  ge- 
H  3  neral 
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ncral  Account  of  the  Ufes  of  thefc  feparated  Ha- 
mours  will  be  more  than  fufficient  for  our  Purpofe, 
which  was  to  convince  a  Sceptical  Mind,  that  we 
are  formed  by  a  God  abounding  with  Wifdomand 
Goodnefs. 

Sect*  XIX,  The  Enumiratim  of  feveral  Humour $. 

No  w  to  pafs  over  the  Lympha,  which  isfeparat- 
ed  in  fo  many  Places,  the  Gall  in  the  Liver,  the 
Juices  in  the  Pancreas,  and  in  numberlefs  other 
Glands,the  Humours  in  the  Stomach  and  Inteftines, 
in  the  Eyes,  Nofe,  Ears,  Mouth  and  other  Parts; 
forafmuch  as  there  are  ft  ill  different  Opinions-abou 
them  and  their  chiefeft  Ufes  :  Can  one  fee  tl 
there  is  difcharged  from  the  Brain  fo  Pgwe 
and  Spirituous  a  Humour,  which  is  derived  by 
Nerves  to  all  the  Parts  of  the  Body,  rendering  fo 
many  and  fuch  important  Services,  and  being  parti- 
cularly the  chiefeft  Caufe  of  all  our  Motions  ;  that 
there  exhales  from  thePores  of  the  Skin,  and  by  Re- 
fpiration,  an  invifible  and  continual  Vapour *(fup* 
pofing  a  Manto  be  in  good  Health)  in  fo  vail  a  Quan- 
tity, that  the  accurate  SanBortushas  difcovered,  that 
this  alone  does  exceed  every  day  all  the  other  grof- 
fer  and  vifible  Evacuations  ? 

Can  any  Body  believe,  that  it  happens  without 
a  fix'd  Purpofe  of  our  Great  Preferver,  in  order  to 
continue  upon  the  Earth  the  Race  of  Mankind  in 
their  Children,  that  the  Materia  Semina!is3  f»  the 
Procreation  of  them,  is  feparated  from  the  Blood  - 
and  that  the  Milk  flows  from  the  Breafts  of  the  Fe- 
males for  the  Nou rift]  merit  of  their  tender  Suck- 
lings ?  Can  any  Body  contemplate  the  Difpofitions 
of  the  Water-Courfes,  when  the  Blood  is  fcparated 
from  it$  Saks  in  the  Kidneys,  without  difcovering 
the  Finger  of  his  adorable  Creator  in  all  thefe 
Things? 
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Sect,  XX*  7%e  Paffage  of  the  Urine. 

And  to  the  end  that  all  that  has  been  here  faid 
may  not  pafsfor  Declamation^or  Rhetorical  Figures, 
let  its  examine  a  little  more  clofely  the  Difpoiitions 
that  are  made  in  the  folid  Parts  of  the  Body,  for 
thefe  three  laft  mention'd  Humours  ;  without  en- 
quiring into  that  great  and  wonderful  Myftery, 
how  each  of  them  has  acquired  its  peculiar  Faculty 
or  Property,  which  hitherto  remains  among  the 
Secrets  of  the  Great  Creator. 

Now  to  give  feme  Notion  thereof  to  an  unex- 
perienced Perfon ,  let  him  fuppofe,  in  T IV.  Jfy  3. 
that  the  Blood  defcends  from  D  to  ##  thro*  the 
Great  Artery  of  the  Heart ;  and  becaufe  the 
faid  Artery  at  w,  and  in  the  farther  proceeding 
Branches,  grows  continually  narrower,  that  the 
faid  Blood  is  forced  to  pafs  into  the  Side  Branches ; 
by  which  means  it  takes  its  Courfe  thro'  one  of 
them,  F,  to  the  Kidney  B,  where  having  difcharged 
its  SaltSj  it  returns  by  the  Kidney  Vein  W,  and 
fo  proceeds  by  C,  along  the  Vena  Cava  upwards, 
again  to  the  Heart. 

In  this  Kidney  (the  internal  Strufture  of  which 
is  reprefented  (7^.  IV,  fig*  4,)  the  Humour  of 
which  the  Urine  is  compofed,  feems  to  be  feparat- 
ed  in  the  outmoft  Glandulous  Subftance,  A  A: 
Do  we  not  here,  without  going  any  farther,  per- 
ceive the  wonderful  Operation  of  the  Drfigns  of 
the  adorable  Creator,  who  makes  this  Humour 
defcend  thro*  fuch  narrow  Veflels  B  B,  which  be- 
ing collected  into  a  kind  of  little  Nipples,  called 
by  the  Anatomifts  CaruncuU  PapiSareSy  do  fikrate 
this  watry  Matter  with  its  Salts  into  larger  Mem- 
branous VeflelSjCcc;  which  do  again  difcharge 
what  they  had  received,for  the  moft  part,  into  two 
great  Spaces,  out  of  which  there  is  made  one 

H  4  grca* 
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great  one,  C,  called  the  Pelvis  ;  thro*  the  Orifice 
thereof  this  Liquor  defcends  farther  into  the  Tube 
D,  or  the  Ureter*  which  being  joy  ned  to  the  Pelvis, 
do  rcprefent  a  compleat  Funnel  with  its  Pipe,  which 
being  inferred  at  Y  Y,  (Tat.  I V.  3.)  in  the  Blad- 
der H,  makes  on  each  fide  a  Velld  G  Y,  in  or* 
der  to  discharge  that  which  is  brought  into  it  ? 

Two  things  fcem  to  be  requifite  here ;  firfl, 
that  the  Urine  coming  into  the  Bladder,  may  be 
driven  out  of  it  again  ;  and,  fitmity%  that  in  order 
to  prevent  Inconveniencies,  it  fiiould  not  happen 
continually,  nor  without  our  Will  Now  can  it  be 
imagined,  that  it  is  without  Knowledge  and  De- 
ll gn,  that  there  fhould  be  Mufcleslikewife  placed 
in  the  Bladder,  in  order  to  contrail  it,  and  force 
out  the  Water,  befides  the  Mufctcs  of  the  Belly 
which  could  have  preiTed  it ;  and  particularly,  that 
tho*  the  Bladder  were  contra&cd  and  drawn  toge- 
ther, that  which  is  contained  might  have  burft  out 
at  every  Orifice,  if  it  had  not  been  fo  contrived 
that  that  Humour  fhould  not  be  able  to  return  thro1 
the  Orifice  Y  Y,  by  which  it  defcended  from  the 
Ureters  G?  but  only  thro1  thatPaffage  which  Nature 
has  prefcribed  it  ? 

Thus  we  fee  that  it  is  eafie  to  blow  up  the 
Bladder  H,  by  one  of  its  Ureters  G  Y,  but  if  it 
fhould  be  blown  by  that  Tube,  thro*  which  the 
Urine  comes  out,  the  very  Children  know,  that 
the  Wind  cannot  pafs  that  way  thro1  the  Orifices 
of  the  Ureters. 

And  as  for  what  relates  to  the  fecond  thing,  we 
may  obferve,  that  the  Bladder  is  fortified  with  a 
ftrong  Mufcnlar  Valve  at  the  lower  end  of  it,  to 
prevent  rhe  Leaking  of  its  Humour,  and  is  fhut 
up  by  the  fame  till  a  greater  Force  obliges  it  to 
give  way,  and  fuffer  the  Water  to  pafs  thro1  it. 

Add  thereto,  that  beclufe  this  Humour  is  al- 
moll  always  Salt,  and  often  fcarp,  the  ipoft  gra- 
cious 
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cious  Qarc  of  our  Creator  (to  the  end,  that  it 
ftould  not  corrode  the  innamoft  Membrane  of  the 
Bladder,  which  is  exceeding  fenfible,  and  fo  oc- 
cafion  Pain)  has  fortified  the  fame  with  a  kind  of 
a  tough  and  flimy  MoUlure  againlt  it  in  the  infide. 

Sect,  XXL  The  Brtafts  of Women. 

The  fame  Wifdora  appears  in  the  adapting  other 
things  to  their  Ends,  fiach  as  the  Tubes  of  the 
BuBus  Salivales,  and  efpecially  in  the  Structure  of 
thofe  Dutts,  by  which  the  Gall  pafles  from  its 
Bladder,  and  from  the  Liver  to  the  Inteftines  ;  and 
the  Veflels  of  other  Parts,  where  the  Humours  are 
feparated  from  the  Blood- 
But  can  he,  who  fees  no  more  than  the  little 
Glands  A  A,  in  the  Breaft  of  a  Woman  (Tak  IV, 
fig*  5  )  (the  external  Tegument  being  taken  oft") 
in  which  the  Milk  is  feparated  from  the  Blood  ; 
and  the  little  Tubes  into  which  it  flows,  and 
where  it  is  preferred,  to  the  end,  that  it  may  m 
proper  time  be  fuck'd  out  thro*  the  Nipple  C, 
where  they  are  open,  and  in  which  they  terminate  : 
I  fay,  can  he  that  fees  thefe  things  imagine,  that 
this  only  part^  to  deduce  no  Arguments  from  all 
the  reft,  had  not  a  Maker,  who  deftined  it  to  per- 
form a  Service  fo  very  important  to  all  Creatures 
in  their  moft  tender  Age  ? 

Sect,  XXIL  Tht  StruBure  of  the  Seminal  Vejfek. 

Now  that  every  6ne  may  be  yet  farther  con- 
vinced, that  all  the  Parts  of  our  Body  are  with 
great  Wifdom  adapted  to  particular  and  certain 
Ufes  ;  let  us  go  on,  and  confider  the  other  Parts 
reprefented  m  7U.  IV.  Fig.  3, 

1.  How  the  Spermatic  Arteries  P  P,  coming  on 
each  fide  out  of  the  Great  Artery  D  u>  do  defcend 

to 
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to  the  Teftictes,  therein  to  difcharge  the  Seminal 
Matter  which  they  bring  thither  with  the  Blood, 
the  Remainder  of  which  is  carried  back  again  from 
the  Tefticles  to  the  Heart  by  two  Veins  O  and 
n$  and  with  how  many  Windings  and  Turnings 
the  fame  afcend,  may  be  feen  on  the  left  Side  o  a, 
where  they  are  reprefented  as  ftretcht  out  ;  whilft 
the  Artery  P3  defcends  ftreight  forwards  in  a  Man, 
as  Verheyen  has  obferv'd. 

And,  that  we  may  all  fee  that  the  Wifdom  of 
our  Creator  extends  icfelf  to  the  meaneft  Things, 
it  need  only  be  remark  \i,  that  the  Arteries  P  P,  do> 
for  the  moft  part,  proceed  immediately  from  the 
Great  Artery  Du  ;  but  that  the  Veins  O  and  n$ 
thereto  belonging,  do  not  both,  but  only  one  of 
'cm,  m.  O,  and  on  the  Right,  difcharge  itfdf  into 
the  Vena  Cava  C  a,  whilft  the  Left  »,  is  inferted 
into  the  Kidney  Vein  W,  becaufe  it  was  to  be 
feared,that  as  it  took  its  way  into  thzVenaCava  C  «, 
the  courfe  of  its  Blood  might  beobftrufted  at  every 
f welling  of  the  Artery,  by  reafon  of  the  continual 
Pulfe  of  the  Great  Artery,  o  ver  which  this  Vein 
muft  have  neceflarily  pafs'd,  as  appears  by  the  Fi- 
gure ;  fo  that  by  this  Conveyance  of  the  Blood, 
from  n  to  W,  and  from  W  to  C,  (which  otberwife* 
if  it  ran  as  at  O  would  be  (hotter)  this  Inconve- 
nience is  prevented  by  a  careful  Providence,  and  it 
is  fully  proved,  that  it  intervenes: in  fo  final  1  a  Mat- 
ter  as  the  Courfe  of  this  Vein. 

2*  That  in  order  to  bring  the  Seminal  Matter, 
fcparated  from  the  Blood  in  the  Tefticles,  to  its 
deftin'd  Place,  two  Tubes,  R  R,  or  Vafa  Deft-* 
renuay  afcend  from  the  faid  Tefticless  and  carry 
the  Seed  into  the  Vtjtcula  Semmaks>  which  ap- 
pear on  one  Side  behind  the  Bladder  XX,  and 
there  it  is  prefcrv'd  till  the  time  of  its  Ufe. 

3,  That  the  End  of  thefc  Sced-Vefiels  is  ftop*d 
by  little  Glands,  which  prevent  the  Matter  from 

diftilling 
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diftilling  out  of  its  own  accord,  and  yet  do  not 
obftruft  the  fame  when  Eje£tion  is  neceflary, 

4.  That  in  each  of  the  Groins  there  is  a  peculiar 
Tube  made  for  chat  purpofc,  of  the  Membrane 
that  lines  the  Belly,  calPd  the  Peritomumt  thro* 
which  the  Seminal  Veflels  or  Vafafr&parmtia  O  P 
defcend,  and  the  Seminal  Dufis  or  Pafa  tkfermtia 
R  R,  afcend  ;  as  may  be  feen  Tab,  II.  Fig.  t .  W  W. 

And  particularly,  to  prevent  the  Inteftines  from 
prefling  into  the  Scrotum  or  Cod,  and  caufing 
what  we  commonly  call  a  Burften  or  Broken  Bel* 
ly,  thefe  Tubes  are  covered  with  a  Membrane  in 
Mm ;  but  in  Dogs*  and  other  Creatures,  whofc 
Pofture  is  not  ered:,  and  confequently  which  are  ifi 
no  danger  of  ftich  Accidents,  fhe  fame  Tubes  have 
no  Coverings,  but  are  quite  Open. 

Sect.  XXIII.    CenviBivns  from  the  foregoing 
Qbfervations* 

T  here  are  whole  Volumes  written  to  (hew  all 
the  Particulars  of  thefe  Parts  only ;  we  fliall 
therefore  go  no  further,  but  leave  it  to  every  one 
that  Reads  and  Underftands  what  has  been  already 
faid,  to  examine  himfelf,  whether  he  can  believe, 
that  in  all  thefe  Matters  about  the  Seed,  Bladder, 
Breafts,  &c.  the  Wifdom  of  a  Creator  has  had  no 
Room ;  and  whether  he  can  admit,  that  among 
thou  lauds  of  Differences,  any  one  of  which*  in 
cafe  all  things  had  been  produced  by  Chance,  and- 
without  Underftanding,  might  have  here  equally 
come  to  pafs,  thefe  only  (bould  have  taken  effeft  ; 
all  of  which  are  fo  well  adapted  to  fuch  Great  and 
Neceflary  Purpofes  ?  I  can't  forbear  faying  one 
word  here  likewife  to  fome  other  Philofophers, 
and  obferve,  that  fmce,  as  we  have  juft  now  (hewn 
in  Tab.  IV,  Fig.  3.  the  Spermatic  Vein  ny  on  the 
J,eft  Side?  dpes  not  take  the  fhorteft  and  mod 

fimple 
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fimple  way  to  the  Vena  Cava,  C  «, is  that  on  the 
Right  Side  docs  in  O  \  hut  making  a  Tour,  docs 
firft  infert  and  difcharge  itfelf  in  the  Kidney-Vein 
that  it  is  in  vain  to  affirm,  that  diofe  Hypo- 
thefes  carry  the  greatcft  Truth  with  tlicm,  which 
appear  to  us  to  be  the  moft  fimple,  and  to  pro* 
duce  every  thing  after  the  ftiorttft  Manner;  for- 
afmuch,  as  there  may  be  unknown  Reafons,  as  here 
in  the  Cafe  of  the  Great  Artery  D  uf  why  the 
Supreme  Arch  i  ted,  in  order  to  bring  about  his 
other  Purpofes,  may  think  fit  to  depart  from  that 
Method,  which  would  otherwise  be  more  fliort 
and  fimple  in  the  Production  of  that  End  only. 

Sect.  XXIV,   The  Nmyijhment  and  Motion  of  the 
Bloody  not  yet  fully  known. 

N  o  w  it  would  be  time  to  pafs  on  to  the  other 
Ufes  of  the  Blood,  namely,  the  Nourijhment  and 
Motion :  But  forafmuch  as  the  Ways  of  the  Great 
Creator,  are  in  thefe  Matters,  even  to  this  time, 
inferutabk  to  us,  and  that  the  Stru&ure  itfelf  of 
the  folid  Parts  are  not  yet  fully  known,  but  do 
abound  with  Difputes  ;  we  judge  it  more  Cafe  to  be 
filcnt  therein,  than  pnrpofely  to  offer  only  Gueflfes 
and  Uncertainties,  or  Petitions,  which  are  not  yet 
fufficiently  received  by  Learned  Men,  how  probable 
foever  they  may  feem  ;  the  Adorable  God  has  not 
however  left  himfelf  without  a  Wknefs,  to  every 
one  that  feeks  him,  in  uumberlefs  other  Matters, 
the  Certainty  of  which,  can  by  no  means  be  called 
in  Queftioa. 


CON- 


CONTEMPLATION  IX, 

Of  the  Nerves  ^  and  briefly  of  the  Lympbatkk 
Vejfeh)  Glands  nnd  Membranes. 

Section  I,  Tht  T'rmtjjtimi  m  tim  Nerves. 

WH  E  N  we  were  treating  about  the  afore* 
laid  Separation  of  the  Humours  of  the 
Blood  ,  it  would  have  been  proper  enough  to  have 
men  t ion 'd  thofe  of  the  Brains  and  Nerves,  as  a  kind 
of  Humours;  but  with  refpe£t  to  our  I)efign>thc 
fo  important  Ufe  thereof*  the  fo  wonderful  Tex- 
ture of  the  whole  Series  of  the  Nerves*  which, 
like  the  Arteries  for  the  Blood,  ferve  for  VeiTeLs 
to  convey  thefe  Humours  ■  they  are  by  much  too 
confiderable  to  be  handled  curforily,  without  fay- 
ing fomething  particular  of  them  too. 

Now  then,  iri  order  to  convince  an  unhappy 
Fhilofcpher,  of  the  Perfections  and  Wife  Defigns 
of  his  Maker,  nothing  more  feems  to  be  required, 
than  to  move  him  to  look  into  the  Enquiries  and 
Obfervations  of  the.  Anatomifts,  and  especially  of 
Wilha  and  Vitn$emY  and  endeavour  to  acquire  a 
jiift  Idea  of  the  Concatenation  of  this  wonderful 
Stru&nre,  of  the  innumerable  Multitude  of  the 
little  Branches  of  the  Nerves,  of  which  there 
is  not  one  that  is  made,  but  what  is  of  great  and 
peculiar  Service  to  the  Body. 

To  reprefent  fomething  of  this  Matter  here,  let 
him  caft  his  Eyes  upon  Tab*  IV*  Fig.  dt  and  confider, 

if 
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if  each  of  thefe  fine  Branches  performs  its  V utf&iotji 
(and  fome  of  5ein  are  fo  very  necetfary,  that  if  they 
tcafe,  they  put  an  end  to  our  Lives ;)  whether  thefc 
Nerves  that  appear  to  the  Eye  of  an  unexperienced 
Perfon,  fo  irregular  andconfiifcd,  and  yetinthem- 
felves  are  fo  well  difpofed,  that  there  is  not  one  of 
Jem,  yea,  not  the  fmalleft  Branch  or  Sprig  of  'em 
but  has  its  Ufe  ;  let  him  confider,  I  fay,  whether 
all  this  can  be  performed  by  Chance  ?  He  that 
defires  to  be  more  fully  convinced  hereof,  let  him 
confult  the  Large  Figures  of  Mr.  Vteujfem* 

Sect- IT.  Different  Opinions  about  the  Matter  that 

fajjes  tbra  the  Nerves. 

It  was  Well  enough  known  to  the  Andents,  that 
all  the  Nerves  are  a  kind  of  Vellels,  thro'  which 
a  certain  Matter,  that  defcended  from  the  Brain 
into  the  Mufcles,  was  cither  an  entire,  or  at  leaft 
a  concurrent  Caufe  of  their  Motion  :  Becaufe,  if 
a  Nerve  was  cut  off,  obftru&ed,  or  otherwife  dif- 
abled,  the  Mufclc  to  which  it  belonged,  notwith- 
fianding  all  endeavours  to  the  contrary,  would 
remaifr  without  Motion. 

This  Matter  is  conceived  by  all  to  be  indeed 
fluid ;  but  by  fome  'tis  fuppofed  to  be  a  Wind  or 
Spirit,  and  is  therefore  called  the  Animal  Spirits* 
and  is  belicv'd  to  pafs  thro1  the  Nerves  with  a 
Swiftnefs  like  that  of  Lightning  ;  it  being  other- 
wife  impoffible  to  reconcile  the  unconceivable 
Quieknefs  of  the  Motion,  which  we  fee  performed 
by  Creatures  in  foftiort  a  fpace  of  Time,  with  the 
flow  Courfe  of  a  Liquor  :  Upon  this  Foundation, 
there  are  fuppofed  to  be  Valves,  and  many  other 
things  in  the  Mufcles,  in  which  Suppofitions  there 
is  Ingenuity  enough,  if  there  were  but  enough  of 
Truth  too. 

But 
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But  thefe  Opinions  arc  called  in  Queftion  ; 
Firftj  bccaufe  it  has  been  fufficiently  proved  by 
Chymical  Experiments,  that  fo  very  volatile  a 
Matter  is  not  always  required  towards  the  produ- 
cing a  fwift  and  violent  Motion  ;  accordingly,  it 
has  been  Teen,  that  by  the  Mixture  of  Oyl  of  Vl- 
tridt  and  Salt  of  Tartar ,  the  fir  It  of  which  has  little, 
and  the  other  hardly  any  Volatility  it  it,  a  ftrong 
and  fudden  Fermentation  has  been  produced.  We 
are  taught  by  a  like  Experience  too,  that  Salt  Petre, 
Brimftone,  and  Charcoal,  which  are  not  counts 
cd  among  volatile  things,  being  mingled  together 
into  Gun-Powder,  have  occafionM  foch  Motions, 
as  for  Swiftnefs  and  Forte,  have  ndt  yet  beeu 
equal'd.  The  fame  appears  from  the  Glafs  of 
Antimony,  which  being  a  fixed  Body,  (or  at  leaft 
fo  volatile,  that  it  is  able  to  refill  a  very  ftrdrfg 
Fire  for  a  long  time,  as  is  well  known  to  the 
Chymifts)  has  yet  the  Faculty  of  producing  fucti 
great  Commotions  and  Contraftions  in  Humane 
Bodies,  even  fo  fmall  a  quantity  of  it,  that  thofe 
who  have  tried  it  own  it  to  be  wonderful  :  Others 
deduce  the  Motions  of  die  Mufcles  from  Hydro* 
ftatical  Laws,  which  therefore  need  not  fuppofe  fo 
great  a  Swiftnefs  of  the  Nervous  Juices. 

Secondly ,  the  Courfe  of  the  Nerves  being  now 
better  known  to  the  Anatomifts,  it  has  been  dif- 
cover'd  by  the  Complaints  of  their  Patients,  that 
it  was  probable,  that  a  flowly  moving  Matter 
paired  thro*  the  fame;  which  fecmedtobe  in  fome 
manner  more  credible  when  it  was  confider'd,  how 
improper  the  moift  Subftance  of  which  the  Brain 
and  Nerves  are  compofed,  appear  to  be  for  a  Hord- 
ing a  free  Paffage  to  any  thing  that  was  to  move 
thro*  them  with  fo  unconceivable  a  Swiftnefs  as 
the  matter  of  Wind  and  Spirits. 


Sect. 
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Sect  III.    An  Experiment  to  prove  a  Nervous 
Juke* 

But  particularly  the  Experiments  taken  after- 
wards by  Meffieurs  Bellini  and  Malphighi$  feem  to 
have  put  the  Matter  beyond  Conjecture,  and  to 
prove,  that  there  is  a  tough  Humour  (which 
they  called  Sucms  Nervofus,  or  the  Nervous  Juice, 
id  opolition  to  the  Animal  Spirits)  which  run  thro1 
the  Nerves.  ^' 

For  if  you  diflecl  theBreaft  of  a  Creature,  in 
which  there  is  ftih  a  little  Life,  or  that  is  but  juft 
Dead,  and  with  the  Fingers  of  one  HanJ,  prefs  the 
Nerve  of  the  Midriff  in  fuch  a  manner,  that  no- 
thing can  defceud  from  the  Brain  into  it  by  this 
Veflel  5  and  after  that,  go  on  to  prefs  with  the 
other  Hand,  that  Part  of  the  faid  Nerve,  which  is 
between  the  rirft  Prefiure  and  the  Midriff,  fo  as 
to  drive  whatever  it  contains  forward  into  the 
Midriff;  it  will  be  found,  that  the  Midriff  will 
refume  the  Motion  which  it  hail  loft,  and  continue 
it  till  the  Humour  that  was  in  the  Nerve  be 
quite  protruded  :  Bur  i(yoi\  loofen  the  Fingers  of 
the  Firfl  Hand,  and  admit  a  New  PatTage  to 
that  which  comes  from  the  Brain,  you  will 
fee,  after  fome  time,  that,  as  foon  as  this  New* 
Humour  reaches  the  Midriff,  the  Morion  of  it 
will  be  renewed.  Coufult  Bergems  upon  the&mey 
Page  itfo.  and,  that  one  may  have  fomc  folid  Foun- 
dation, that  the  Matter  oi  the  Nerves  is  of  the 
Nature  of  a  Liquor,  and  not  of  a  Spirit  or  Wind, 
the  preat  *  Enquirer,  Malfighh  has  fliewn,  that  by 
preffing  the  End  of  the  Great  Nerve,  in  the  Tail  of 
an  Ox,  the  fame  will  fwell  before  your  Finger ; 
and  if  you  make  an  Incifion  in  it,  ther^  will  come 
out  a  vifcous  Liquor  like  Turpentine.  Which 
Experiment  having  been  feveral  times  profecuted 
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by  Berg€)us%  and  always  appearing  in  the  fame 
manner,  it  puts  the  {aid  Hypothecs  out  of  all 
Doubt. 

Sect.  IV.  Conviilions  from  the  foregoing  Obferva- 
tions  ;  and  an  Experiment  about  Motion. 

I  W  o  u  ld  ask  any  Body  now,  that  underftands 
this,  whether  it  can  feem  credible  to  him,  that  it 
is  brought  about  by  Chance  only,  and  not  for  any 
Wife  Purpofe,  that  a  Humour,  which  is  feparared 
from  the  Blood  in  the  Brain,  is  derived  into  every 
Part  of  the  Body,  by  fuch  an  innumerable  multitude 
of  Tubes  and  Channels,  in  order  to  produce  Mo- 
tion wherever  it  is  requifite  ?  To  fay  nothing  here 
of  the  Fermentation  of  the  Food,  of  Nourithment, 
and  fo  many  other  Ufes,  which  render  the  Courfe 
of  this  Nervous  Juice  entirely  neceflary  :  And 
can  it  be  without  an  End,  that  this  Humour  has 
one  wonderful  Property,  (more  we  cannot  reckon 
here  with  any  Certainty)  that  it  is  fitted,  together 
with  the  Blood  of  the  Arteries,  to  produce  thefe 
Motions  in  the  Mufclesf 

For  that  the  Arterial  Blood  does  likewife  very 
much  contribute  to  Motion,  may  appear  from 
the  Experiments  of  Bartholinitis  ;  by  which  we 
fee,  that  a  Limb  or  Joynt  is  rendered  lame  and 
void  of  Motion,  as  well  when,  by  Binding  the 
Artery,  the  Blood  is  hindered  from  coming  into 
the  Mufcles,  as  when  the  fame  is  done  to  a  Nerve* 
And  can  any  one  obferve  this  come  to  pafs,  after 
fuch  an  amazing  manner,  not  only  in  one,  but  in 
all  Men  andBeafts  too,  andfo  many  Wonders  pro- 
duced thereby  ;  fuch  as  the  external  Motions  of 
Walking,  Swimming,  Flying;  and  the  internal,  of 
the  Heart,  Arteries,  Stomach,  Bowels,  and  fo 
many  other  Parts,  ferving  both  for  the  Support 
and  Procreation  of  Animals;  and,  can  he  then 
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afcribe  all  this  to  mere  Chanceand  ignorant  Caufes, 
without  thinking  that  he  will  betaken,  by  all  wife 
Men,  tor  a  blind  or  obfiinate  Fool  ? 

S  h  c  t.  V.  7he  Nerves  of  Hearing  are  extended  /i4#- 
wife  ta  the  Tongue. 

No  w  let  a  Man  conGder  farther  with  himfelf, 
whether  the  Great  End  of  our  Creator,  to  furnUhus 
compleatly  with  every  thing  that  isneedfary  torus, 
does  no:  plainly  appear  in  the  following  Cafes  : 
Ftrfl,  That  the  Nerves  of  Heaving  do  diftrlbutc 
their  Branches  to  the  Mufeles  that  move  the  Ear, 
to  the  end,  that  as  foon  as  we  are  warned  by  the 
Noife  whicii  afteds  the  Nerve,  the  other  Inftru- 
mcnts  may  be  i mined iately  put  into  a  Condition 
of  er-jfting  the  Ear,  in  order  to  liften  the  better: 
This  is  obfervablc  in  the  raffing  the  Ears  of  many 
Creatures  as  foon  as  you  fpeak  or  call  to  them  ;  foe 
the  fame  Reafon  it  is,  that  this  Nerve  fends  other 
Branches  to  the  Eyes  alfo,  that  upon  the  hearing 
of  any  uncommon  Sound,  wc  may  prefcntly  look 
about  us  i  andlikewife,  be  ready,  without  delay, 
if  (peaking  or  calling  for  Help  be  neceflfary ;  for 
which  purpofe,  the  faid  Nerve  of  Hearing  has  a 
Communication  with  thofe  of  the  Fifth  Pair,  and 
the  Parts  that  produce  Speech. 

Sect,  VI.   7*he  Ne  ves  of  laftntg. 

Second!^  Th  m  the  Nerves  which  ferve  to  pro- 
duce 7jJ}\  and  which,  according  to  WiUis^  make 
a  fifth  andfmh  Pair,  do  liliewife  fend  out  Branches 
ro  all  thofe  Inftruments  that  are  necefiary  for  Ma- 
ftication  or  Chewing,  to  render  the  Aftion  and 
Taft  lively  and  ready ;  they  Hkewife  fend  other 
Branches  to  the  Nofe  and  Eyes,  to  the  end>  that 
in  the  Choice  of  our  Victuals,  we  may  be  affiflcd 
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the  Smell  and  Sight :  And  laftly,  that  while  all  the 
foremention'd  are  exerted,  to  the  end,  that  nothing 
may  be  wanting,  other  Branches  are  tranfmitted 
to  the  Glands  tor  Spittle,  that  this  Humour  may 
be  (applied  in  abundance,  and  the  Mouth  and 
Throat  moiften'd  therewith,  during  the  Aftion  of 
Chewing  and  Tailing. 

Sect.  VII.  Nerves  that  Operate  xyif/;,  or  without 
Mr  Confent* 

Thirdly ,  Can  any  one  fee  without  Aftonifhment, 
that  Nerves,  which  feem  to  be  made  of  the  fame 
Matter,  and  maintained  by  the  fame  Food,  can 
perform  fueh  various  and  different  Fun6tions  ?  That 
the  fir  ft,  which  comes  out  of  the  Marrow  of  the 
Back,  as  the  faid  Marrow  does  from  the  fore- 
part of  the  Brain,  fliould  entirely  be  governed  by 
our  Will,  m  the  Motions  produced  by  it  in  our 
Arms,  Legs,  &c.  and  accordingly  caufe  theMufcles 
to  operate,  or  to  ceafe  Working  ;  whereas  the 
other,  that  have  their  Origin  in  the  Cerebellum, 
or  Hinder-part  of  the  Brain,  do  continually  and  in- 
ceffantly  move  thofe  Parts  to  which  they  are  trans- 
mitted, as  long  as  our  Life  lails,  without  the  leaft 
Subjection  to  our  Will. 

Sect,  VIII.  The  Par-vagum  and  fatevcofial  Nerves* 

W  e  ftall  give  a  Proof  hereof,  in  7d£.  IV.  Fig.  6. 
which,  by  reafon  of  its  Small  nefs,  can  only  (hew 
us  a  little  of  it  *  A  8  is  the  Par-vagtm>  or  Wan- 
dering Nerve,  as  it  is  called  by  the  Ancients, 
becaufe  it  is  extended  to  fo  many  Parts ;  by  Wil~ 
h$  it  iscalled  the  Eighth  Pair  ;  of  this,  A  repre- 
fents  the  uppermoft  Plexus ,  and  B  the  following ; 
after  fome  Ramifications  to  the  Mufcles  of  the 
Throat  and  Neck,  there  goes  out  of  H,  a  Branch  a* 
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to  the  upper-part  of  the  Wind-pipe,  there  come  fe- 
vcral  other  trom  B,  which  extend  themfelves  to 
the  Heart,  to  the  Pericardium,  and  to  its  Auri- 
cles and  Blood- VciTcls,  and  one  bigger  than  the 
reft,  C,  which  runs  to  the  Plexus  Ntrvofus  of  the 
Heart  F;  from  the  Plexus  B,  there  fprings  likewife 
the  recurrent  Nerve  D  on  the  right  Side,  and  E 
from  the  Body  of  the  Nerve  itfelf  on  the  left  Side, 
which  moves  the  Wind-pipe. 

B^fides  thefc,  there  goes  at  et  a  Grear  Branch  to 
the  Vein  of  the  Lungs,  and  to  the  Heart  at  D,  and 
from  the  Plexus  Nervofus  of  the  Heart  runs  a 
Branch  e,  to  the  Artery  of  the  Lungs,  and  a  great 
many,/,  to  the  Heart. 

Moreover,  there  pa  fs  from  this  Nerve  a  grea^ 
many  Branches  to  the  Lungs,  and  the  Veins  and 
Arteries,  and  Bronchi  of  the  Lungs  in  the  fame, 
and  fome,  hy  to  the  Gullet, 

Finally,  this  fame  Nerve  divides  itfelf  into  two 
Branches,  G  H,  on  each  (ide,  which  afterwards 
uniting  again  in  I,  fpreads  an  unfpcakable  number 
of  Branches  in  the  Stomach  ;  and,  after  having 
fent  fome  Sprigs  to  the  Plexus  Nervofus,  lying  in 
the  Belly,  ends  there,  as  far  as  we  have  been  able 
to  difcoverp 

The  fifth  and  fixth  Pair  of  Nerves  (marked  y 
and  6)  the  firft  of  which  does  in  a  manner  furnifh 
all  the  Parts  of  the  Face  and  Mouth  with  Nerves, 
make  a  great  Nerve  by  the  Branches  which  they 
fend  out,  and  which  are  commonly  called,  tho' 
not  very  properly,  the  Intercoflal ;  this,  after  having 
made  a  Plexus  above  at  /,  and  tranfmitted  out  of 
it  a  Branch  to  the  contra&ing  Mufcle  of  the  Gul- 
let, proceeds  forward  toafecond  Plexus  K,  which 
lies  in  the  Neck  ;  and  after  having  fent  out  of  it 
fome  Fibres  to  the  Gullet  and  Wind-pipe,  com- 
municates farther  Great  Branches  L,  to  the  Plexus 
Nerwfus  of  the  Heart.    Again,  this  fame  Nerve 
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makes  a  third  Plexus  at  N,  and  then  defcends 
thro*  the  Bread,  where  fome  Nerves,  n  h,  are 
inferred  therein  from  the  Back-bone ;  and  com- 
ing into  the  Belly,  tranfmits  two  Great  Branches, 
f  downwards,  which  makes  other  Plexus  at 
ST  U  uy  and  from  thence  communicates  Nerves 
to  all  the  Inteftines  of  the  Belly,  as  may  be  feen 
in  Ws  paffing  to  the  Bowels, 

To  conclude  ;  There  are  none  of  the  Entrails  ei- 
ther in  the  Breaft  or  Belly,  but  what  receive 
Branches  from  the  two  Nerves  wc  have  here 
been  defcribing  j  viz.  the  Vagus  and  the  Inter coft ti- 
lts* Whofoever  defires  ro  fee  them  minutely  re- 
prefented,  may  confult  the  famous  Works  of  Mef- 
iieurs  Willis  and  Jfieujfens  ;  whofe  Figures  from 
Branch  to  Branch,  together  with  the  Courfc  of 
the  Nerves  in  the  Body,  before  they  were  Publifli- 
ed,  were  compared  and  examined  by  another  great 
Anatomift,  being  founded  upon  Experimental  Dif- 
feftions  of  above  400  Bodies  in  the  fpace  of  fifteen 
Y  ears. 

One  might  here  make  infinite  Remarks  upon 
each  Daft,  orCourfe,  of  thefe  Nerves  ;  upon  their 
Infertions  into  one  another;  upon  the  feveral  Parts 
which  receive  their  Nerves  from  the  faid  Branches,- 
upon  the  Plexua  that  appears  therein,  and  which 
confift  of  the  Concurrence  of  many  Nerves  of  a 
different  Original;  as  at  F,  for  inftance,  which  is 
equally  compofed  of  the  Sprigs  of  the  Par-vagum 
and  Mercoflak  ;  to  the  end,  that  the  Heart,  which 
is  thereby  moved,  might  receive  its  Nervous  Juice 
from  the  one,  in  cafe  the  other  fhould  fail ;  To  fay 
no  more,  can  any  Body  imagine,  that  thefeDifpo* 
lit  ions  have  been  made  without  Wifdom  ? 


Sect- 
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Sect,  IX*   Convictions  from  tfo  foregoing  Qbfer- 
vatiom* 

I  Cannot  forbear  putting  this  one  Queftion  to 
a  Man,  that  is  fiill  fo  unfortunate,  as  not  to  be  able 
to  difcover  from  all  thefe  things,  the  Wifdom 
of  his  Creator  j  viz*  Whether  he  can,  without 
trembling,  confider,  that  all  this  Great  Compo- 
fition  of  the  Wandering  and  Imercoftal  Nerves,  by 
which  his  Heart,  Lungs,  Veins,  Stomach,  Guts, 
Liver,  Kidneys,  and  every  thing  elfe,  that  contri- 
butes to  the  fupport  of  his  precious  Life,  are  moved, 
is  performed  entirely  without  his  own  Will  and 
Concurrence  ?  And,  that  there  is  fcarcc  any  thing 
elfe  left  to  him,  befides  the  command  over  thofe 
Nerves  which  fetve  for  its  External  Fun&ions  j 
whilft,  in  the  mean  time,  he  is  not  able  to  con- 
tinue one  (ingle  Inftant  the  A&jo  u  of  thofe  Nerves 
by  which  he  lives-  Nor  can  the  moil  obdurate 
Atherft,  or  the  ftrongtft  Mind  (as  they  love  to  call 
themfelves)  find  here  any  Evafion  to  fatisfiehisdt- 
liurbed  Confcience,  that  he  is  not  abfolutely  in 
the  Hands  of  another,  upon  whom  his  Life  does 
continually  depend ;  at  the  fame  time  that  he  is 
forced  to  confefs,  from  his  own  Experience,  that 
all  the  Motions  contributing  thereto,  are  pro- 
duced in  him,  without,  and  againft  his  Wi  I,  by 
Nerves,  whofe  Operadons  he  can  neither  diraft- 
ly  obilruft,  nor  promote. 

Sect,  X*  1%e  unhappy  Condition  of  the  Athtifts. 

H  o  w  much  more  happy  then  is  fuch  a  one,  who 
from  Contemplating  the  Difpofition  and  Structure 
of  his  Nerves,  and  the  Confequences  thereof,  has 
learned  to  know  him felffo  far,  as  to  be  experimen- 
tally convinced,  that  hisgracions  Creator  has  caufed 
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all  the  Nerves  which  fervc  for  the  fupport  of  his 
Body,  for  the  Motions  of  his  Heart,  Lungs,  Sto- 
mach, CJc-  for  the  Circulation  and  Separation  of 
his  Humours  and  other  Ncceifaries  of  Life,  to  op e- 
tate  tor  the  refpe&ite  Purpofes,  by  an  immediate 
Power  ;  and  not  only  without  his  Will,  but  even 
without  his  Rnowledge,or  any  Perception  thereof? 
And  who  having  farther  obferved  how  many  Nerves, 
by  the  Wife  Providence  of  his  Maker,  are  ftill  left 
for  the  moving  of  other  Members,according  to  his 
own  Difcretion  wholly  ;  I  fay,  who  is  there,  that 
after  having  ferioufly  confider'd  all  chefe  things, 
does  not  find  himfelt  obliged  to  life  them  all  to 
the  Honour  and  Glory  only  of  his  adorable 
Creator  ? 

Sect.  XI.  The  Nerves  of  the  Midriff. 

And  if  this  be  not  fufficient  to  convince  every 
Man  of  the  Views  and  Defigns  of  a  Wife  and  Mer- 
ciful Creator,  in  the  Difpofition  of  the  Nerves,  let 
him  cad  his  Eyes  upon  Tab.  IV.  Fig,  7.  in  which 
he  will  find  the  Representation  of  the  Midriff, 
which  we  have  caufed  to  be  drawti  for  this  pur- 
pofe  only* 

Now  to  fay  nothing  of  its  Circular  Mufcle  A  A, 
and  another  B,  its  Tendinous  Part  C,  the  Paflage 
D  for  the  Gullet,  and  E  for  the  Vena  Cava\  as  alio 
the  Blood  Veflels  that  feed  it,  GHI;  of  which 
every  Body  that  underftands  their  Ufe?=,  can  fay  a 
great  deal  more,  in  order  to  prove  the  Wife  De- 
figns and  Purpofes  of  the  Great  Creator  ;  Can  any 
one  be  fo  blind,  who  knowing  how  neceflary  it  is, 
that  the  Motions  of  the  Midriff  fliou'd  depend  upon 
our  Will,  when  in  extraordinary  Breathing,  in  Sing- 
ing, Speaking,  and  other  Incidents,  the  fame  is  re- 
quifke,  obferves  here,  that  two  Nerves  KK,  iftuing 
out  of  the  Nerves  of  the  Neck  (as  they  do  from 
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the  Medulla  Spinalis)  and  therefore  do  belong  to 
thofe  that  are  fubjeft  to  our  Will,  are  beftowed 
upon  the  faid  Midriff*?  And  when  he  is  moreover 
convinced,  that  it  is  no  lefs  neceflary  that  the 
great  Work  of  Refpiration  fhould  be  continually 
carried  on,  even  whilft  we  deep  ;  and  how  incon- 
venient it  would  be,  that  whilft  we  are  waking,  if 
we  happen  to  fix  our  Thoughts  upon  other  Mat- 
ters, we  fliould  be  obliged  every  time  to  attend 
to  the  Bufinefs  of  Refpiration,  and  to  divert  our 
Thoughts  from  all  other  things  to  this  alone :  Can 
a  Man,  I  fay,  without  acknowledging  the  gracious 
Purpofe  of  his  Maker,  obferve  that  two  other 
Nerves,  L  L,  are  communicated  to  the  Midriff, 
which  (as  it  happens  alfo  to  the  Bowels, Heart,6v.) 
do  continue  the  Motion  thereof  without  our  Con- 
currence, and  when  we  leafl  think  of  it,  and  for 
that  reafon  take  their  Rife  from  the  Intercoftal 
Nerves,  which  are  made  for  that  Purpofe? 

Sect.  XII.  T7se Nerves  of 'the  Intcflinum  Rcftu 

The  fame  may  be  obferved,  befides  other 
Partst  in  the  Inteflmum  KeBum^  which  requires  one 
Motion  fpontaneous  and  independent  of  our  Will, 
in  order  to  bring  forwards  that  which  is  contained 
therein  ;  and  again,  a  fecond  Motion,  which  is 
voluntary,  in  order  to  be  exerted  with  the  greater 
Force  at  the  time  of  the  Difcharge. 

The  Words  of  the  accurate  Anatomift  Verheyen 
are  very  remarkable  upon  this  Occafion  !  The  Inte- 
ftines  havey  among  others^  their  Nerves  *f  the  great 
Plexus  Nervofus  in  the  Mefetitery,  and  all  of  them 
are  Serviceable  to  the  Motions  performed  without  our 
Will  (Funftiones  in  voluntatis.)  But  the  Iuteftinum 
Reftum,  and  probably  alfo  that  Part  of  the  Gut  that 
is  immediately  joining  to  *  f ,  has  ether  Nerves  from  the 
kv>er  Part  of  the  Medulla  Spinalis,  by  the  help  of 

which 
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which  the  Difcharges  of  the  Belly  are  performed,  accor~ 
ding  toy  and  in  confequence  of  our  IVtlL 

Sect,  XIIL   the  Vafa  Lymphatica. 

No  w  as  the  Blood  which  goes  thro'  the  Arte- 
ries to  the  Parts  of  the  Body  is  brought  back  again 
thro1  the  Veins,  the  Enquirers  into  Nature  have 
likewife  afl'erted,  and  not  without  great  Probabi- 
lity, that  the  Humour  which  is  feparated  from  the 
Blood  in  the  Veins,  and  which  is  communicated 
by  the  Nerves  to  ail  the  Parts,  is  brought  back 
alfo  by  another  fort  of  VelTels  (called  the  Vafa 
Lymphatka)  to  the  Blood,  and  fo  performs  as  it 
were  another  Circulation. 

Now  whether  this  Lympha,  or  tranfparent  Li- 
quor, proceeds  from  the  fmalleft  Side  Branches  of 
the  Arteries,  in  each  of  which  at  the  fame  time 
a  Nervous  Sprig  difcharges  itfelf,  we  fliall  not 
here  farther  examine,  but  refer  fuch  as  defire  to 
know  it,  to  thefecond  Work  ofMonfieur  Vieuffens  : 
This  is  true  at  leafl,  that  thefe  Vafa  Lymphatka  are 
obferved  to  proceed  from  all  the  Parts  of  Crea- 
tures (the  B^ain  excepted  that  being  yet  doubt- 
ful) as  likewife  that  the  Courfe  of  their  Liquor 
in  q  q  (*fakh  Fig.6*)  proceeds  to  the  Dutius  Tho- 
racicus  Orr,  and  fo  to  the  Vena  Suktaviay  ux9  and 
other  Places  direftly  to  the  Veins ;  that  they  have 
innumerable  little  Valves,  in  order  to  prevent  the 
Return  of  the  faid  Liquor,  and  fo  appear  like 
Links  of  little  Chains  q  q  ;  that  they  touch  upon 
feveral  Glands  in  their  PaiTage,  or  proceed  like- 
wife  from  fome.  Thofe  who  defire  to  have  any 
Notion  of  this  Matter,  may  confult  7*ak  IV,  Fig.  8. 
where  it  is  fhewn  how  thefe  Vafa  LymphaticaL  L  L, 
&c.  coming  out  of  the  Kidneys  BB,  and  other 
Parts  of  the  Body,  have  a  Communication  with 
the  Glands  F,  G,  H3  I,      and  difcharge  them- 
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felves  into  the  Receptacle  of  the  Chyle  D,  in  order 
to  carry  their  Liquor  on  to  the  Blood  by  the  Ductus 
Chylicus  E,  which  is  here  reprefented  as  cut  o(t\ 
and  in  the  mean  rime  (as  we  have  Uid  above  J  help 
to  make  a  Stream  for  the  Circulation  of  the 
Chyle. 

Now  how  unknown  foever  may  be  the  true 
Source  or  Origin  of  thefe  Veflels,  forafmuch  as 
moil  of  the  Experiments  have  been  made  upon 
Eeafts,  and  defcribed  from  them,  the  Opportuni- 
ties being  very  rare  of  opening  Men  fo  quickly 
after  their  Death,  in  order  to  difcover  thefe  Vei- 
fels  which  do  prefently  difappcar,  for  which  rea- 
fon  fome  principal  Anatomifts  have  endeavoured 
to  fiiew  their  Courfe  by  injecting  Quickfiivcr,  pre- 
pared for  that  Purpofe,  into  tlicm ;  yet  this  at 
leaft  is  true,  that  they  do  difcharge  all  their  Li- 
quor into  the  Venous  Blood,  and  fo  render  the 
aforementioned  Service  to  the  Chyle. 

Sect.  XIV-    Tlx  Glands, 

W  e  {hall  pafs  over  the  Difpofition  and  Structure 
of  the  Glands,  it  being  flill  fubjeft  to  too  many 
Differences  and  Difputes  in  the  chicfeft  Matters, 
but  which  perhaps  may  furnifti  Foflerity  with 
new  Matter  to  convince  the  Unbelievers,  of  the 
Wifdom  of  their  Creator ;  however  it  appears  in 
the  mean  tim-  plain  enough,  that  they  cannot  at- 
tribute it  to  mere  Chancey  or  ignorant  Caufest  that 
the  f  id  Glands  are  ufeful  to  fo  many,  if  not  to  all 
the  Separations  of  Juices;  and  that  this  wonder^ 
fill  ana  as  yet  unknown  EfieS,  is  produced  in  their 
Bodies,  viz.  that  the  Blood  (which  in  it  felf  is  in 
a  manner  infipid)  being  brought  into  the  Glands 
by  its  Veffels,  the  Humours  that  are  feparatcd 
from  it  in  thofe  Glands,  are  thereupon  impregna- 
ted with  fo  many  different  Tafts  and  Properties. 

Thus, 
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Thus,  that  which  is  Separated  in  the  Kidneys  is 
Salt,  as  are  likewife  the  Tears  and  the  Sweaty  which 
proceed  from  the  Glands  of  the  Eyes,  or  comes 
out  of  the  Pores  of  the  Skin  ;  from  the  Liver  there 
iflues  a  bitter  Gall ;  from  the  Glands  of  the  Breafts 
of  Females,  a  fweet  Milk ;  from  the  GlanduU  Sali- 
yalesy  Spittle,  &c* 

Now  every  body  knows,  that  upon  the  Ob- 
ftruftion  or  Ceflation  of  any  of  thefe  Humours, 
grievous  Skknefles  and  Death  itfelf  does  Sometimes 
follow,  and  that  almoft  all  of  'enij  how  different 
foever  their  Nature  be,  are  abfolutely  ncceifary  to 
Health  or  Life.  The  Nerves  likewife,  iind  the 
Arteries,  which  carry  the  Blood  and  the  Nervous 
Juices  thereto,  or  difcharge  them  Selves  therein  ; 
the  Veins  and  Lymphatick  Veflels  which  bring 
back  the  Blood  and  Lymfha^  or  what  is  Separated 
from  thence,  and  which  contribute  to  a  Paikge  or 
Way  for  the  feparated  Juices,  where  they  can  be 
ufeful  in  fo  many  particular  Veflels  already  dis- 
covered ;  I  fay,  all  thefe  things  do  abundantly  in- 
ftruft  us,  that  each  of 'cm  are  formed  for  a  particular 
End,  and  are  therefore  placed  exaftly  where  they 
can  be  mofl  Serviceable ;  the  rather,  (ince  Anaio- 
mifts  have  difcovered  (SeeVteuffenshx  %voy  p. 238.) 
that  altho'  there  is  little  Motion  or  Senfation  in 
them,  yet,  in  refpe£t  of  their  Bignefs,  more  Nerves 
are  found  in  them,  than  in  any  other  part  of  the 
Body. 

Sect,  XV.    *fbe  Membranes. 

Much  might  be  here  faid  about  the  Mem- 
branes, and  which  would  powerfully  Support 
our  Defign,  efpecially  if  we  flhould  here  pro- 
pofe  all  the  modern  Difcoveries  that  feem  to  be 
only  in  their  Embryo  and  have  not  yet  attained 

their 
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their  full  Perfe&ion ;  this  is  certain,  that  they 
have  the  following  Ufes  : 

1.  That  they  ferve  to  cloath  or  cover  fome 
Parts,  as  may  be  obferved  of  the  Pleura  in  the 
Breaft,  and  of  the  Peritoneum  in  the  Belly  . 

2.  To  form  Tubes  and  Veffels,  as  in  itfie  Blood, 
and  Lymphatick  VefTels  and  Inteftines.  & 

3.  To  join  or  fatten  fome  Parts  together ;  thus 
are  the  Inteftines  fattened  to  each  other  by  the 
Mcfcntcry,  and  both  together  to  the  Back* 

4.  To  divide  Cavities  into  more  Parts  ;  thus  the 
Mediaflinum  divides  the  Breaft  into  two  Satces, 
u  rider  which  Head  we  may  likewife  lij^lffTTliii  ^ 
Membranous  Valves  in  the  Heart,  Veja^Ey  * 
phatick  Veffels,  &c.  ^^^^ 

j.  Not  to  reckon  that  they  are  by  majjM^eem*^^ 
ed  to  be  the  true  Inftruments  of  Feeling,  and  per- 
haps of  other  external  Senfes. 

6.  There  is  yet  a  greater  Service  performed  by 
them,  viz,*  That  many  of  3em  con  lift  of  Mufcular 
Fibres,  which  by  their  Con  t  raft  ion  or  Squeezing, 
when  they  make  Tubes  or  other  Cavities,  are 
proper  to  protrude  that  which  is  included  in  thofe 
Membranes;  as  we  fee  it  happens  in  the  Sto- 
mach, Guts,  Bladder,  Arteries,  and  the  like. 

Sect.  X  VL   The  Dura  Mater,  or  thick  Membrane 
of  the  Brain*  T.'  ~j 

Monsieur  Pacchioms  fhe ws,  that  according 
to  Anatomical  and  PraBical  Ohfervatiomy  the  thick 
Membrane  of  the  Brain,  commonly  called  the  Dura 
Mattr%  has  the  fame  Property  of  protruding  the 
Humour  fcparated  in  the  Brain  into  the  Nerves ; 
and  fmce  this  Membrane  does  inveft  all  the 
Branches  of  the  Nerves,  how  many  focver  they 
be,  he  thinks  it  is  very  probable  that  by  a  Con* 
traftion  of  its  Fibres  (like  that  of  the  Perifi^ti^r 

I  Moths* 
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/WoJ/tfJf,  which  happens  in  the  Inteflines)  the  Hu- 
mour is  driven  forth  into  the  Nerves,*  I  leave  this 
Matter  to  farther  Enquiry  •  but  if  one  may  here 
mention  that  which  feems  very  likely  concerning 
ita  I  fhould  think,  that  unlefs  fomewhat  of  that 
Nature  did  occafion  the  Prorrufion  of  the  Nervous 
juice,  fuch  a  Power  or  Faculty  could  not  be  dedu- 
ced only  from  the  Motion  of  the  Heart ;  forafmuch 
as  the  Matter  of  which  the  Medulla  Spinalis  and 
the  Nerves  are  compofed,  does  not  feem  proper  to 
afford  a  fwift  and  ready  Paflage  to  fuch  a  tough 
and  Turpentine-like  Humour,  as  the  famous  Mai- 
prghius  defcribes  it  to  be.  Moreover,  it  feems  to 
be  a  neccllary  Confeqnencc,  that  in  cafe  the  Heart 
were  the  only  >  or  chief  Caufe  of  the  Nervous  Juice, 
a  Nerve  being  tied  or  bound,  as  is  ufual  in  Arte- 
ries and  Veins,  would  fwell  up  againft  the  Band, 
which  many  who  have  made  this  Experiment 
complain  does  not  happen  ;  but  if  the  Contraftion 
of  the  Dura  Mater,  which  encompafles  the  Nerves, 
does,  without  any  vifible  Affiilance  from  the  Heart, 
alone  protrude  this  Humour,  every  body  muft 
own  that  this  Pen  ft  alt  k  Motion ,  by  the  Comprcf- 
fion  of  a  String  or  Band,  would  be  forced  to  ceafe  ; 
whereupon,  that  which  we  experience  would  fol- 
low, *ui%*  that  the  Nerves  would  not  be  able  to 
fwell  and  expand  thcmfelves  by  the  protruded 
Matter  againft  the  Band. 

For  a  further  clearing  of  this  Matter,  I  could 
have  added  fome  Praftical  Cafes,  which,  without 
the  Hypothcfis  of  fuch  a  Motion  in  the  Nervous 
Membranes,  would  feem  unintelligible,  and  yet, 
being  handled  upon  this  Foundation,  meet  with 
the  defired  Succefs,  after  having  tried  feveral  other 
Means  in  vain  But  this  is  not  a  time  to  fpeak 
of  thefe  Things  here  ;  let  every  one  confider  and 
reflect  by  himfelf,  whether  upon  feeing  the  known 
and  undeniable  Ufes  of  the  Membranes,  he  muft 

not 
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not  acknowledge  and  be  convinced  of  the  Wifdom 

of  his  Creator. 

Sect.  XVII-   The  Flexibility  •/  the  Membranes. 

To  fpeak  faractfoing  of  this  Matter  :  Forafmuch 
as  it  was  necelTary  for  the  Support  of  Life,  that  the 
Blood  and  Nervous  juice  fliould  be  carried  to  all 
the  V  r:s  or  the  Body,  and  brought  back  again,  it 
was  no  kfs  necefTary  that  Veflcls,  fuch  as  the  Ar- 
teries, Veins,  Nerves,  and  thofe  belonging  to  the 
lympha,  fliould  be  formed  for  that  Purpofe  :  But 
fince,befides  this,  the  Body  was  to  be  moved,  and 
that  therefore  Inflections  and  Angles  were  to  be 
made  in  its  Joints,  it  feemed  requiiite  that  thefe 
Tubes  ought  likewife  to  be  flexible,  to  the  end 
that  (tor  Inftancej  the  Arteries  in  the  Arm  and 
Hand  might  ferve  for  a  Pafl'age  to  the  Bdood,  a« 
well  when  they  were  bent  at  the  Elbow  or  Fin- 
gers, (at  which  time  fo  manyAnglcs  and  Inflections 
are  produced,)  as  when  the  fame  Arm  or  Hand 
being  ilretched  out,  the  faid  Tubes  were  likewife 
extended  in  right  Lines. 

We  {hall  pafs  by  other  Remarks  concerning  the 
above  mentioned  Glands  and  Membranes,  having 
dwelt  long  enough  already  upon  'em  ;  as  alfo  alt 
that  might  have  been  added  farther  upon  many 
other  Matters,  fuch  as  the  Ligaments  or  Bands 
by  which  the  Bones  are  joined  together  j  of  the 
Fat,  Skin,  Cuticula>  and  the  like ;  thofe  who  have 
a  Mind  to  examine  inco  what  is  already  difcover- 
ed  thereupon,  will  find  Caufe  enough  to  extol  the 
Wifdom  and  Goodnefs  of  the  Creator* 


CONTEM- 
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CONTEMPLATION  X. 

Of  the  Mitfcles 

Sect.  h  The  Tranfiuon  to  Jftf  Mufcks.  * 

NO  W  in  cafe  that  the  foregoing  fhould  not 
(  appear  ftdficient  to  convince  every  Mau  ful- 
ly, and  entirely,  of  the  great  Ends  of  his  Creator, 
and  of  the  moil  wife  Manner  of  executing  the 
fame ;  (tho*  not  hardly  to  be  fuppofed,  of  fuch  a* 
have  thoroughly  comprehended  what  we  have  al- 
ready represented  to  them  thereof)  yet,  at  leaft, 
this  great  Truth  will  appear  to  be  placed  beyond 
the  reach  of  all  Doubting,  by  the  iingle  Enquiry 
only  into  the  wonderful  Compofitiori  of  the 
Muieles  of  a  Humane  Body  ;  which  Mufdes  are, 
in.  a  manner,  the  Inftruments  of  all  its  Motions. 
And,  in  cafe  any  Body  ftiould  view,  with  an  under- 
fianding  Eye,  the  Infertion  or  F.7ftenin  of  the 
fame  to  the  Bones  (which  are  likewife  fo  exa&ly 
adapted  for  the  making  of  Limbs  and  Joynts, 
whereby  Morion  may  proceed  without  Interrupt  ion,) 
their  wonderful  Contexture,  and  the  amazing  Pow- 
er and  Strength  communicated  to  them,  tho*  con- 
fifting  of  fuch  exceeding  fine  and  (lender  Fibres  or 
Threads  •  I  fay,  whoever  contemplates  any  of 
thefe  Particulars,  muft  needs  acknowledge  in  all 
of'em,  the  H^nd  of  a  Great  and  Mighty,  Wife 
and  Good  Crearor ;  the  rather,  becaufe  he  has  an 
Example  thereof  in  the  greateft  Philofophers  and 
Mathematicians,  whom  the  Contemplation  of  thefe 

Wonders 
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Wonders,  and  the  Enquiry  into  the  Wifdom  that 
fhincs  out  of  them,  have  often  compelled  to  ac- 
knowledge the  Glory  of  G  o  d  in  thefe  his  Works. 
For  one  Inftance,  ainongft  a  great  many  others, 
one  need  only  perufe  the  Dedication  of  that  Book, 
that  Monfieur  Borelli  publifhed,  about  the  Motion 
of  Animals. 

Sect,  IL  Of  the  Mufctes  in  General. 

New  not  to  ask  whether  any  Body,  that  under- 
ftands  never  fo  little  the  Structure  of  Mufcles, could 
believe,  that  thofe  which  move  the  Tongue,  or  the 
Hands  of  a  M^n  (to  mention  no  more  of  'cm)  are 
made  without  Defign,  without  H-rtfdomy  and  by 
Chance  only  ;  and  that  all  the  fo  neceilary  and  life* 
ful  Funftions,  performed  by  them  in  the  Bodies  of 
Men,  are  produced  by  ignorant  Caufes :  Can  it  be 
imagined,  that  the  Power  and  Goodnefs  of  our 
Great  Creator  does  fo  far  extend  itfelf  towards  us, 
that  the  Mufcles  in  a  Man's  Foot  have  been  adapt- 
ed by  him,  to  ferve  upon  occation,  in  the  flead  ot 
Hands  ?  And  yet,  as  ftrange  as  this  may  feem  to 
be,  we  have  feen,  not  long  fince,  a  Man,  who  be- 
ing born  without  Arms,  could  ufe  his  Feet  almoft 
for  all  Pur  poles,  and  among  other  write  a  fine 
Italian,  Character  wich  the  fame,  as  faft  and  as 
accurately,  as  another  good  Writer  was  able 
to  do  with  his  Fingers;  to  fay  nothing  of  many 
other  of  his  Motions,  fuch  as  fhuiflmg  of  Cards, 
and  playing  therewith,  and  managing  a  good  Num- 
ber of  them  fo  dexterouily,  that  he  could  not  have 
done  it  better  if  he  had  had  the  ufe  of  both  his 
Hands  :  Now  in  cafe  thofe  Mufcles  that  move  the 
Feet,  had  not  been  of  proper  Stru&ute  for  the  like 
Purpofes,  it  would  have  been  impoffible  that 
he  could  have  performed  all  this  with  his  Feet. 
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S  £  c  t.  III.  7%e  Defcription  of  the  Mufclcs. 

However,  to  enquire  a  little  more  clofely 
into  the  Stru&ure  and  Difpofition  of  the  Mufcles, 
and  to  reprefent  the  overflowing  Wifdom  of  our 
adorable  Creator,  by  fome  few-Obfervations  upon 
the  fame,  let  us  contemplate  Tab.  V.Fig.  1,  2,  3. 
which  will  give  us  a  Sketch  of  the  External  Stru- 
dure  of  fome  of  the  Mufcles,  the  Great  and  Prin- 
cipal Inftruments  of  all  our  Motions,  and  by 
which  alone  we  exert  our  Strength. 

1.  A  Mufcle  then  (not  to  mention  here  its  Ar- 
tery,  Vein,  Nerve,  and  Lymphatick  Veffels,  which 
are  represented  in  Tab.  V.  Fig.  1.  a  b  c  tied  toge- 
ther) does  confift  of  a  Number  of  fleflily  Fibres 
or  Threads  B,  running  parallel  moftly,  and  at 
equal  Diftance  from  each  other,  and  faften'd  at 
Top  and  Bottom  to  a  tough  Body,  called  a  Ten- 
don, A  and  C. 

.  Acrofs  thefe  fleflily  Fibres  B,  there  run  others 
I|F,  which  are  likewife  Tendinous,  Nervous,  or 
Membranous  but  as  (lender  as  fome  of  'em  are, 
they  are  all  very  Tough,  and  not  eafy  to  be  bro- 
ken, and  are  regularly  interwoven  with  fleflily 
Fibres. 

Now  in  cafe  the  Tendon  A,  the  Fibres  where- 
of are  here  (hewn  to  be  a  little  feparated  from  each 
other,  be  faften'd  to  a  Bone  that  is  unmovable ; 
and  the  other  C,  to  one  that  is  moveable,  and 
can  yield  to  the  bending  of  its  Joynt  ;  and  after- 
wards each  of  thefe  Mufcular  Threads  B,  are  cor- 
traded  or  render'd  fliorter  by  any  Force,  be  it 
what  it  will;  it  is  plain,  that  the  Tendon  C, 
will  draw  the  Bone  that  can  follow,  and  to  which 
it  is  faftenM,  towards  the  other  Tendon  A,  and 
fo  will  bend  the  Joynt  that  lies  between  A 
and  C. 

Vol.1.  K  The 
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The  Anatomiftsare  wont  to  call  the  Tendon  A, 
which  is  faften'd  to  the  immoveable  Bone,  and  to- 
wards which  the  Motion  is  made,  the  Head  of 
the  Mufcle ;  and  the  other  C,  faften'd  to  the  move- 
able Part,  the  Tail ;  and  the  flelhly  Threads  B, 
with  the  tranfverfe  ones  F  E,  the  Betty  of  the 
Mufcle. 

Sect.  IV.  The  Strength  ef  the  Mufcle s  ctnpfls  in 
their  many  Fibres. 

2.  I  t  appears  from  hence,  that  the  more  Fibres 
there  are  in  B,  or  the  Belly  of  of  the  Mufcle,  which 
being  contra&ed  do  draw,  the  ftronger  will  be  the 
A&ion,,  of  fuch  a  Mufcle,  which  is  alfo  found 
true  by  Experience. 

Sect*  V.  Double  Mufcle s. 

3.  Now  to  the  end  that  a  Mufcle  may  exert 
greater  Force,  it  will  be  neceflary,  that  it  fhould 
confift  of  a  great  Number  of  Fibres  B,  which  may 
caufe  it  to  encreafe  very  much  in  Thick nefs,  and 
fo  fill  that  Place,  in  which  other  Mufclcs, 
ferving  for  other  Putrpofes,  might  have  beea 
lodged. 

Can  any  Body"  then,  without  Amazement,  re- 
fled  upon  the  moft  Ingenious  Manner  which  it  has 
pleafed  the  Wife  and  Gracious  Creator  to  ufe,  fo  to> 
difpofe  many  more  Fibres  in  the  fame  fpace,  in  or- 
der to  make  the  Mufcle  fo  much  the  ftronger,  that 
there  fhall  not  be  required  mu<;h  more  Room  to  place 
thofe  Fibres  ?  viz,,  by  leaving  to  a  kind  of  Mufcies, 
that  are  nece(fary  in  producing  a  ftronger  Motion 
than  others,  the  ufual  Breadth  or  Space,  but  which 
they  are  to  fill  after  fuch  a  manner  as  we  fee  in 
Tab.  V.  Ftg.  2.  in  which  A  B  C  is  the  Head  of  the 
Mufcle  or  Tendon,  faften'd  immoveably  at  A,  and 

re- 
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rcprefcnted  in  this  Figure  as  cut  off ;  ED  is  the 
Tail  of  the  other  Tendon,  that  draws  the  Joint  to 
itfelf ;  and  between  both  of  'em  are  two  Artful 
Rows  of  Fibres  F  and  G,  being  faften'd  to  the 
Head  ABC,  and  running  obliquely  to  the  Tail 
E  D,  in  which  they  are  inferted  ;  from  whence  it 
appears,  that  thefe  two  Rows  of  Mufcular  Fibres, 
F  and  G,  being  forcibly  contracted,  the  Tendon 
E  D,  and  the  Bone  faftenM  to  it,  which  is 
moveable,  muft  be  drawn  towards  A,  with  this 
Advantage  over  that  which  was  fhewn  before,  in 
Tat.  V.  Fig.  1.  that  here  (Tab.  V.  Fig.  2.)  many 
more  Fibres,  as  F  and  G,  can  be  put  in  A&ion  in 
the  fame  Space,  whilft  they  run  after  this  manner 
obliquely,  and  as  it  were  acrofs,  than  when  they 
were  extended,  as  in  the  former  Fig.  1.  dire&ly  on- 
ly, and  at  equal  Diftances  from  each  other. 

Sect.  VI.  Mufcles  yet  more  doubled* 

W  e  may  obferve  again*  in  Tat.  V.  Fig.  3.  that 
thefe  Mufcular  Threads  are,  after  a  wonderful 
manner,upon  fome  Occafioro,  much  more  doubled : 
A  is  the  Head,  and  B  the  Tail  of  the  Mufcle,  the 
which  laft  B,  by  two  Tendinous  Branches  that  are 
extended  towards  A,  gives  an  opportunity  for  the 
ranging  a  much  greater  Number  of  flefliy  Fibres 
in  fuch  an  exaft  Order  ;  fo  that  the  Fibres  C  and 
D,  being  fattened  to  G  A  H,  or  the  Head  of  the 
Mufcle,  which  is  fuppofed  immoveable,  when 
they  are  contracted  in  their  Length  by  any  Force, 
each  of  them  draw  their  Branch  F,  and  thefe  two 
Branches  Fand  F,  draw  the  Tendon  B,  and  what- 
ever is  faften'dthereto,and  is  moveable,  towards  A; 
which,  if  it  were  to  be  performed  by  Fibres 
running  dire&ly  or  ftreight  from  A  to  B,  as  in 
Tab.  V.  Fig.  I.  would,  by  the  great  Number 
of  them,  compofe  a  Mufcle  almoft  as  thick 

K  2  as 
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as  this  Mufclc  (tab.  V.  Ftg.  3.)  is  long:  If  what 
we  have  here  faid,  does  not  fet  this  Matter  in  fo 
clear  a  Light  as  to  make  it  fully  underftood,  the 
Reader  may  confult  the  Demonftrmion  of  the  Farce 
of  the  Mufcles  Sect.  X VII. 

Sect.  VII.   The  Mufcles  of  the  Fingers. 

4.  For  farther  Conviction,  let  us  make  one 
only  Remark  upon  fome  of  the  Mufcles  that  bend 
the  Fingers  ;  we  will  .therefore  confider  the  Mufcle 
A  B  (Tab.  V.  Fig.^)  as  it  is  faftep'd  with  its 
Head  or  upper  Tendon  near  the  Elbow  K,  and 
whofe  moving  Threads  or  fleflbly  Fibres  extending 
themfelves  from  B  to  A,  do  compofe  the  lower 
Tendon  C,  and  this  confifting  cf  Four  Parts, 
tranfmits  a  Branch  to  each  of  the  remoteft  Joynts 
of  the  Fingers,  wherein  it  is  inferted  at  D; 
now  when  the  flefhly  Fibres  A  B,  are  coatra&ed, 
the  Mufcles  being  immoveable  at  K,  it  is  eafic 
to  obferve,  that  the  third  Joynts  of  the  Fingers 
DDDD,  are  thereby  drawn  towards  B,  and  all 
the  Fingers  infle&ed;  the  rather,  if  you  fuppofe 
farther,  that  the  Mufcle  G  F  (which  is  represented 
here  out  of  its  Place,  and  lying  above  upon  AB) 
is  likewife  contra&ed  in  its  Fibres  F  G,  and  by 
its  four  Tendons  G  E,  draws  over  forwards  the 
fecond  Joint  of  the  Four  Fingers. 

Nqw  let  every  one  ask  himfelf,  whether  he  can 
fuppofe  that  it  is  by  meet  Chance,  Ftrft,  that 
thefe  Mufcles  A  B,  and  G  F,  which  bend  the 
extreameft  Joints  of  the  Fingers,  are  placed  fo  far 
above  the  Hand,  and  even  as  high  as  the  Arm, 
and  yet  extend  themfelves  by  their  long  Tendons 
C  D  and  G  F  to  thofe  Joints  which  they  are  to 
move,  fince,  if  they  had  lain  in  the  Hand  itfelf,  they 
would  have  render'd  it  very  unfit  for  an  accurate 
eafie  Handling  of  things?  Forafmuch  as  thefe 
Mufcles  being  obliged  to  exert  a  great  Force,  do 

require 
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require  many  flefhly  Fibres,  which,  when  they 
were  contra&ed  and  put  into  A6tion,  would  caufc 
the  Hand  to  fwell  to  a  great  Thicknefs. 

For,  that  thefe  and  other  Mufcles,  fuch  asthofe 
defcribed  by  A  B,  do  upon  their  Contra&ion  re- 
quire a  greater  Thicknefs,  may  appear  to  every 
one  that  upon  doling  with  feme  Force  one  of  his 
Hands,  and  turning  it  into  a  Fift,  does  with  the 
other  Hand  fpan  his  Arm  below  the  Elbow ;  in 
doing  which  he  will  remarkably  feel  the  Mufcles 
that  lie  there  to  be  fwelled  :  Which  Thicknefs,  if  it 
were  continually  produced  by  fuch  great  Mufcles 
as  lie  in  the  Hand,  it  is  plain,  would,  upon  many 
occafions,  embarrafs  it  the  Exercife  of  its  Fun- 
ctions. 

Secondly,  Whether  he  muft  not  acknowledge,  that 
it  is  a  contrivance  beyond  the  Power  of  an  Ignorant 
Caufe,  that  the  Tendons  G  E,  of  the  Mufcle  F  G, 
do  make  a  kind  of  a  Door  or  Opening  at  E  ?  by 
which  Means  the  Tendons  C  D  of  the  Mufcle 
A  B,  pafs  like  a  Thread  thro*  the  Eye  of  a 
Needle,  in  oder  to  hinder  thefe  lalt  in  the  numerous 
Motions  which  the  Fingers  make  upon  many  Oc- 
cafions from  being  diforder'd  by  Diflocation  or 
other  Accidents ;  or  at  leaft,  that  the  Motions  of 
all  the  Tendons,  lying  near  or  upon  each  other, 
may  not  be  fo  loofe  and  uncertain. 

Thirdly,  Becaufe  there  would  be  danger  upon 
the  Contraftion  of  the  Mufcle; A  B,  that  the  Ten- 
dons C  D,  which  go  to  all  the  Joints  of  the  Fin- 
gers fliould  recede  from  the  fame,  when  they  were 
bent  upwards,  and  occafion  feveral  Inconvenien- 
cies,  by  ftretching  the  Skin  too  much  :  Can  any 
one  fee,  that  each  of  thefe  Tendons  is  encompaffed 
with  a  kind  of  a  membranous  and  very  ftrong 
Sheath,  which,  without  obSftruftihg  their  Motion 
at  all,  makes  it  remain  faft  to  the  Bones  of 
the  Fingers j  not  to  mention  the  great  Band  juft 

above 
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above  the  Hand,  which  encircles  the  Arm  in  that 
Place  like  a  Ring,  and  at  once  binds  together  all 
the  Tendons  of  thofe  Mufcles  that  go  to  the  ut- 
moft  Parts  of  the  Fingers,  preventing  them  upon 
great  Infle&ions  from  receding  too  far  from  their 
proper  Places  ;  I  fay,  can  any  one  fee  all  this,  with- 
out acknowledingtne  Defigns  of  a  Great  Creator? 

Sect.  VIII.  Of  the  Joints. 

The  . Joints  of  a  Man  neceffary  to  produce 
the  Motibns  between  the  two  Bones  C  D  E,  and 
I B  (Tat.  V.  Fig*  $.)  are  moft  commonly  of  the  fol- 
lowing Stru&ure  ;  in  the  firft,  C  G  E,  there  is 
found  a  larger  or  fmaller  Cavity  C  D  E,  in  which 
the  protuberant  Part,  C  D  E  F,  or  I  of  the  other 
Bone  is  faften'd  after  fuch  a  manner,  that  they 
can  both  turn  and  move  in  each  other  :  Now  in 
cafe  this  protuberant  Part,  C  D  E  F  A,  being 
Spherical,  or  round,  is  exaftly  adapted  to  the  Ca- 
vity C  D  E,  it  iseafie  to  fee,  that  the  Bone  B  A 


and  on  either  fide ;  but  in  cafe  the  faid  Part,  I, 
were  not  perfe&ly  a  part  of  a  Sphere,  but  round 
And  flat,  like  a  piece  of  a  Wheel,  and  then  inferted 
into  itsCavity,it  is  plain,that  the  Bone  B  A  might  be 
moved  upwards  and  downwards,  but  not  fideways. 

A  Motion  analogous  to  the  former,  may  be  ob- 
ferved  in  the  Shoulder  or  Hip  ;  and  to  the  lat- 
ter in  the  Elbow  or  Knee,  fome  little  Circum- 
fiances  excepted,  which,  in  the  main,  do  not  alter 
the  Cafe,  but  ferve  for  other  Improvements. 

Now  can  the  beft  Mechanift  in  the  World  com- 
pofc  or  put  together  any  Joints  after  another 
manner,  whereby  fo  great  a  Force  may  be  pro- 
duced, with  fo  much  Conveniency,  and  fo  little 
danger  of  being  diforderM  by  Common  Motions  ? 
Yea,  we  know  that  if  one  Bone  turned  upon  the 
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other  with  a  fliarp  Point,  in  ufing  any  Force  or 
Violence,  it  might  prefently  mils  its  Support  or 
Fulcrum  in  many  Accidents,  and  the  Point  run  the 
risk  of  being  Broken,  or  at  leaft  Disjointed :  It  would 
likewife  have  been  impoffible,  after  the  fame  manner, 
for  a  Bone  of  any  Common  Thicknefs,  to  make  fo 
acute  an  Angle  as  the  Elbow  does,  with  the  Bone 
of  the  Arm  ;  nor  could  the  two  Bones  be  in  fuch 
a  Pofition,  with  refpeffc  to  each  other,  and  paral- 
lel with  the  Length  of  a  Man,  as  the  whole  Arm 
is,  when  extended  downwards  on  the  fide  of  the 
Body,  or  upwards  on  the  fide  of  the  Head.  In 
other  Forms  or  Modes  of  Joints,  befides  thofe 
which  appear  in  Animals,  other  Inconveniencies 
will  refult  from  them. 

To  prevent  all  which,  what  fafer  Method  can 
be  made  ufe  of  to  produce  the  Motion  of  two 
Bones,  than  that  which  is  reprefented  in  Tab.  V. 
F/g  j.  not  by  the  extreme  Point  thereof, which  might 
eaiily  be  broken  or  diflocated ;  but  by  a  Centre  I, 
which  you  muft  fuppofe  to  be  in  the  middle  of  the 
Spherical  Protuberance,  G  D  E  F  A,  of  the  Bone 
A  B,  or  if  it  be  Cylindrical  about  the  Line  which 
runs  length-wife  thro*  the  Centre  thereof,  and  of 
which  I  is  the  extream  Point,  as  we  fee  it  happens 
in  our  Joints. 

Sect.  IX.  7*he  Infertion  of  the  Tendons. 
Suppose  A  B,  and  F  G,  in  Tab.  V.  Fig.  6.  to 
be  two  Bones  joyned  together,  which  make  & 
Joint  at  A  F ;  now  if  one  would  bend  the  Bone 
A  B,  at  H,  and  for  that  purpofe,  only  make  ufe 
of  the  Draught  and  Contraction  of  the  Mufcle 
D  R  E,  which  is  immoveably  faften'd  to  D  in  the 
fame  manner  as  one  moves  the  loweft  Bone  of  the 
Arm,  by  bending  it  in  the  Joint  of  the  Elbow 
towards  the  uppcrmoft  Bone  or  0$  Humeri :  Let 
us  fuppofe  firft,  that  the  Tendon  of  thi$  Mufcte  is 
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infertcd  at  E,  or  clofc  to  the  Hand  in  the  ex- 
treme Part  of  the  Bone  A  B,  we  may  then  eafily 
bend  thefe  two  Bones  upon  contra&ing  the  Mufcle 
D  E,  at  the  Joint  A  F  :  But  if  the  Bone  A  B,  be 
brought  to  AH,  in  fuch  cafe  the  Mufcle D  Emuft 
be  contra&ed  or  fhorten'dto  MD;  but  if  one  pro- 
ceed farther,  in  order  tccaufethe  Part  H  to  ap- 
proach yet  nearer  to  D,  by  the  fame  Mufcle,  the 
whole  Mufcle  D  E,  which  is  now  fliorten'd  to  D  M, 
will  in  a  manner  lofe  its  Length,  and  be  rolled  up 
in  a  Ball  or  Globular  Figure  at  the  Shoulder  D  ; 
Befides,  that  when  the  Bone  A  B  is  raifed  up  to 
A  H,  the  Skin  muft  have  fo  much  Space  or  Room 
as  to  cover  the  whole  Triangle,  AHD,  unlefs  the 
Mufcle  were  naked  and  loofe  from  the  Arm,  as  is 
reprefented  in  this  figure. 

Now  if  this  flbowld  happen  in  many  Part^of  the 
Body,  and  that  more  room  fibould  be  taken  up  in 
the  Skin,  by  other  Mufcles  that  are  larger,  and 
planted  in  the  Bone  after  the  fame  manner  ;  and 
10  make  larger  Balls  or  Spherical  Figures  in  the 
Places  where,  by  their  Contra ftion,  they  are  rolled 
up  together,  the  Body  would  lofe  its  Figure  at 
every  Motion  by  fuch  Expanfion  of  the  Skin,  and 
upon  the  ceafing  thereof  and  Extenfion  of  the 
Mufcles  lengthwife  again,  the  Confequence  would 
be,  that. the  expanded  Skin  would  hang  upon  the 
Body  like  a  Bag  full  of  Pleats  or  Wrinkles,  to  the 
end  that  it  might  have  room  enough  in  itsfubfequent 
Motions. 

'Tis  true,  that  it  feems  as  if  this  manner  of 
Infertion  might  have  been  pafled  by,  to  prefcrve 
the  Beautiful  and  Noble  Stru&ure  of  a  Humane 
Body,  and  a  Band  or  Ligament  placed  at  R,  to 
obviate  the  receding  of  the  Mufcle  from  the  Bone  : 
So  that  the  Body  of  the  Mufcle  it  feif  being  then 
extended  no  farther  than  to  D  R,  a  long  Tendon 
E  R,  need  only  be  ftretched  to  E,  .  and  like- 
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wife  faften'd  to  the  Joint  at  its  Inflexion  by  the 
Ligament  R,  as  is  £hewn  to  happen  in  Tab.  V. 
Fig.  4.  where  there  was  a  particular  occafion  for  it; 
namely,  that  the  Hand  might  not  be  burdened 
with  too  much  Flefh. 

But  in  fuch  a  cafe,  it  cannot  alfo  be  denied,  that 
if  all  the  Tendons  were  faften'd  to  the  extreme 
Part  E,  of  the  Bone  A  B  (Tat.  V.  Fig.  6.)  not^ 
withftanding  that  they  were  kept  down  by  the 
Ligament  R,  yet,  by  reafon  of  their  Length,  they 
would  fill  a  much  greater  Part  of  the  Body,  and 
take  up  more  room  than  they  now  do,  which  would 
not  only  be  unneceffary,  but  would  likewife  dis- 
place fome  other  Part. 

Not  to  mention  that  in  this  Stru&ure  the  Ten- 
don RE,  running  either  parallel  with  both  the 
Bones,  G  F  and  A  B,  or  making  a  very  fmall  and 
acute  Angle  at  E,  with  the  Bone  A  B  as  long 
as  the  Angle  remains  fo  fmall,  could  not  be  able 
to  exert  much  Force  in  order  to  raife  the  Bone, 
tho*  drawn  with  great  Violence.  That  it  falls  out 
fo,  in  oblique  Draughts,  the  Mechaniftsknow  very 
well ;  and  the  fame  will  eafily  appear  by  an  Ex-t 
periment  in  Tab.  V.Ftg.  7.  if  at  the  end  of  the  Lea- 
ver B  C,  which  can  turn  about  an  Axis  in  C,  a 
Force  A  draws  in  the  oblique  line  B  A,  it  will 
not  heave  up  fo  eafily  the  fame  Beam,  to  which  a 
Weight  D  is  hanging,  as  when  this  Force  draws 
by  a  lefs  Obliquity  (in  the  line  B  E,)  the  Beam  and 
Weight  upwards.  Wherefore  the  Mufcle  (Tab.  V. 
Fig.  6.)  working  in  the  Angle  DMC,  on  the 
Bone  inH,  will  perhaps,  with  the  fame  Force,  do 
Eight  or  Ten  times  more  than  at  the  begin- 
ning with  the  Angle  DEC. 

With  how  much  more  Advantage  then  has  the 
Great  Creator  of  Mankind  been  pleafed  to  direft 
this  Infertion  of  the  Tendons  in  the  Bones, 

after 
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after  fo  wife  a  Manner,  that  not  only  all  thefe 
Inconvenieacies  are  thereby  prevented,  but  like- 
wife  the  Spaces,  which  would  be  otherwife  filled 
by  the  exccflive  Lengths  of  fo  greatly  extended  \ 
Tendons,  may  with  much  Eafe  be  employed  in 
receiving  other  Parts  that  ferve  for  farther  Purpofes  ? 

For  this  End  it  has  pleafed  him  in  his  Wifdom 
to  place  little  Eminences  at  the  extream  Parts  of 
the  Bones,  and  thereby  to  render  them  thicker  and 
ftronger  in  that  Part,  and  to  infert  the  Tendons 
near  or  in  the  faid  Eminences,  or  clofe  to  the 
Joints  in  the  following  Manner : 

Let  A  B  and  F  G  (Jab.  V.  Fig.  8.)  be  two 
Bones,  making  together  a  Joint  at  A  F  G,  which 
is  moveable  at  the  Point  C,  fo  that  both  of  'em  at 
their  Extremities  I  K  AF  are  globular,  and  thick- 
er than  their  Tubes :  Now  the  Mufcle  D  E  K I  is 
inferted  at  I,  clofe  to  the  biggeft  Knob  of  the 
Bone  B  A ;  fo  that  it  turns  about  the  Eminency 
K  I,  like  a  Rope  in  a  Pulley,  if  we  may  be  allowed 
to  give  fuch  a  courfe  Idea  of  it. 

S  e  c  t.  X.   'this  Infertion  of  the  Tendons  prevents 
all  Inconveniences . 

We  need  not  then  take  much  Pains  to  Chew, 
that  by  fuch  a  Method  all  the  aforementioned  In- 
conveniencies  are  removed  ;  forafmuch  as,  Ftrft> 
the  Tendon  being  inferted  at  C  (Tab.V.  &g.  <J.)*nd 
not  at  E,  when  contracted  towards  D,  cannot  make 
fuch  a  Triangle  as  M  C  D,  and  confequently  donat 
fland  in  need  of  fo  much  Room  in  the  Skin  for  its 
Motion.  Secondly,  the  Mufcle  D  EK  I  (tab.  V. 
fig.  8.)  being  inferted  in  or  near  the  Thicknefs 
of  the  Bone,  in  order  to  produce  a  great  Velocity 
at  B,  the  extreme  Part  of  the  Bone  A  B,  fuch  as 
from  B  to  M  \  it  needs  only  infled  the  Point  I,  in 
9  ve?y  fliort  Segment  of  a  Circle  to  K ;  for  which 

Reafw 
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Reafon  likewifc  the  Mufclc  requires  very  fmall 
Contra&ion ;  nor  is  it  requifite  that  the  whole 
Length  fliould  be  rolled  up  in  a  Globular  Figure ; 
and  thus,  the  Mufcle  being  grown  but  very  little 
thicker  by  fo  fmall  a  Contra&ion,  the  Body  lofes 
nothing  of  its  Figure  and  Beauty ;  whereas  other- 
wife,  if  the  Tendon  were  inferted  in  the  extreme 
Part  of  the  Bone  (as  at  E,  Tab.  V.  Fig.  6.)  the  faid 
Body,  fuppofing  the  fame  fliould  happen  in  all  its 
Parts,  would  for  both  thefe  Reafons  become  very 
monftrous.  Thirdly,  We  may  likewife  fee  here, 
that  the  whole  Length  (Tab.  V.  Fig.  8.)  remains 
free  from  I  to  B,  without  being  filled  by  the 
Tendon  of  this  Mufcle  DEKI,  and  fo  there  is 
a  Place  left  for  other  Parts  and  other  Ufes. 
Fourthly,  The  Mathematicians  know,  that  when 
the  Mufcle  at  K,  fix'd  to  the  Knob  or 
Thicknefs  of  the  Bone  FA  IK,  performs  its 
Fun&ion  after  the  manner  of  a  Pulley ;  the  Line 
K  C,  which  extends  itfelf  from  the  Centre  C  to  K, 
on  account  of  the  Roundnefs  of  the  faid  Knob,  is 
always  nearly  of  an  equal  Length  ;  and  therefore 
when  the  Mufcle  is  contrafted  with  equal  Force, 
it  always  exerts  the  fame  Strength  when  it  pro- 
ceeds to  lift  up  the  Bone  A  B ;  in  which,  it  has 
been  already  flie  wn,  at  Tab.  V,  VI,  VII,  there  would 
have  been  a  great  Inequality  on  account  of  the 
changing  the  Obliquity  of  the  Angles,  had  it  not 
been  for  this  manner  of  Infertion. 

Sect*  XL   A  Mufcle  exerts  a  greater  Force  again/l 
a  ftnafler  Weight. 

It  is  true  that  the  Mufcle  D  K  (Tab.  V.  Eg.  8.) 
afting  with  a  fhorter  Purchafe  or  nearer  the  Center, 
as  by  the  Diftance  C  K,  and  the  Weight  againft  - 
it  with  a  longer  C  B,  the  Power  of  the  Mufcle 
muft  be  fo  much  greater  than  that  of  the  Weight ; 

a&4 
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and  that  it  feems  to  contradict  the  Cuftom  of  Men, 
in  making  Inftruments  to  raife  up  a  greater  with  a 
fmallcr  Force,  fince  all  their  late  Efcfcoveries  in 
Mechanics  in  the  feveral  Engines  for  Motion,  fuch 
as  Balances,  Leavers,  Pullies,  Wheels,  inclined 
Plains,  and  Screws,  &c.  feem  to  have  a  contrary 
View,  that  is  to  fay,  by  a  fmaller  Power  to  move 
a  greater  Weight,  which  Weight  they  therefore 
hang  upon  the  fhorteft  Arm. 

But  no  body  will  be  able  to  deny,  Firft,  That  in 
the  Motion  of  the  Mufcles,  all  the  Incon veniencies 
already  enumerated,  are  avoided  by  thisDifpofition, 
which  requires  a  greater  Force  in  the  Mufcles. 

Secondly,  That  in  the  common  Mechanical  In- 
ftruments, where  a  greater  Weight  is  raifed  by  a 
fmaller  Power  or  Force,  the  Motion  of  the  Weight 
is  always  much  flower  than  that  of  the  Power  ; 
and  that  if  it  be  required  to  raife  the  fame  Weight 
with  greater  Velocity  or  Quicknefs,  the  readieft 
Way,  the  Power  rouft  be  applied  to  the  fhorter 
Arm,  and  the  fame  proportionally  increafed 
in  Greatnefs  only,  without  being  obliged  fcarcely 
to  augment  the  Velocity  thereof  in  this  Cafe, 
which  would  otherwife  be  neceflary. 

Sect.  XII.   7%e  Reafon  why  a  greater  Force  is  made 
ufe  of  by  the  Mufcles  againft  a  fmaBerWIeigto. 

I  f  this  Matter  does  not  appear  yet  clear  enough 
to  every  one,  let  them  imagine  that  the  Mufclc 
D  KI  {Jab.  V.  Fig.  9  )  does  by  its  Force  move 
the  Knob  of  the  Bone  K  I  A  F  from  V  to  K,  by 
which  means  the  Point  B  is  at  the  fame  time  raifed 
to  M,  and  therefore  acquires  fo  much  more  Velo- 
city than  the  Point  V  or  I,  upon  which  the  Force 
of  the  Mufcle  operates,  as  the  Arc  B  M,  or  the 
Arm  B  C,  is  fo  many  times  longer  than  the  Arc 
K  V,  or  the  Arm  K  C  and  therefore  the  Mufcle 

itfelf 
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itfelf  will  be  but  a  very  little  contracted,  as  it  is 
plain  to  every  one  that  confiders  this  Matter. 

Sect.  XIII.    Convi&ions  from  the  joregoing  Obfer* 
vations. 

Now  can  any  body  that  judges  impartially  for- 
bear obferving  here,  that  the  great  Force  of  the 
Mufcles  which  is  required  in  exerting  their  Mo- 
tions in  the  abov^mentioned  manner,  is  fo  far  from 
a  Diminution  of  the  Wifdom  of  the  Creator,  that, 
on  the  contrary,  it  ought  to  be  an  Occafion  of 
Thankfulnefs  to  every  reafonable  Perfonj  forafmuch 
as  their  gracious  Creator  has  been  pleafed,  in 
augmenting  the  Force  of  the  Mufcles,to  caufe  them 
to  operate  in  fo  eafy  and  almoft  ihfcnfible  a  Man- 
ner, with  fuch  little  Contractions,  and  yet  at  the 
lame  time  to  make  them  produce  the  Motions  of 
the  Limbs  upon  which  they  a£t,  with  fuch  an  un- 
equally greater  Swiftnefs  ? 

S  e  c  t.  XIV.    The  very  great  Strength  of  the  Mufcles. 

Ask  an  Atheift,  ask  aSceptick,  ask  a  great 
Mathematician  and  Philofopher,  ask  all  Men  with- 
out Diftin&ion,  and  let  them  fay  if  they  can,  after 
what  manner  in  fuch  tender  Threads  of  Mufcles^ 
as  are  thofe  of  which  the  Flefh  of  Men  and  Beafts 
is  made  up,a  Faculty  is  lodged,  by  which,  upon  their 
contra&ing  themfelves,  fuch  a  furprifing  Force  can 
be  produced,  as  is  exerted  by  them  in  their  Mo- 
tions. 

And  let  no  body  think  that  we  are  fpeaking 
Hyperbolically  to  magnifie  the  Matter,or  to  excite 
their  Aftonilhmenc :  For, 

Ftrft,  Can  any  one  believe,  if  it  had  not  been 
demonftrated  by  that  great  Mathematician  Borelli, 
Par.  87,  88,  and  1*7,  that  when  a  Man  lifts  up 

with 
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with  his  Mouth  a  Weight  of  near  two  hundred 
Pound  with  a  Rope  fattened  to  the  Jaw-Teeth 
(which,  according  to  him,  has  been  done  even  as 
for  as  to  three  hundred  Weight)  that  the  Mufcles 
named  the  Temporalis  and  the  Majfeter,  with  which 
People  chew,  and  which  perform  this  Work,  do 
exert  a  Force  of  above  1 5000  Pound  Weight  ? 

Secondly,  Can  any  one  fee  without  Aftonifhroent, 
that  when  the  Weight  R  (Tab.  V.  Fig.  9)  of  fifty 
five  Pound  is  held  up  in  Equilibrio  by  the  Elbow 
B*  of  the  Arm  A  B,  the  Mufcle  named  Deltmdes 
I>  C,  which  only  raifes  the  Arm  in  this  Pofition, 
exerts  a  Force  or  above  5ooo<H*ound?  See  the 
faid  Borelli,  Par.  124,  at  the  End. 

Thirdly,  If  any  one  hanging  his  Arm  dire&ly 
downwards,  lifts  a  Weight  of  twenty  Pound,-  with 
the  third  or  laft  Joint  of  his  Thumb,  can  he  learn 
without  Amazement,  that  the  Mufcle  which  bends 
the  Thumb,  and  bears  that  Weight,  ufes  a  Force  of 
about  3000  Pound?  He  that  doubts  of  it,  may 
confult  the  abovementioned  Borelli,  Par.  86,  126, 

But,  Fourthly,  He  who  fees  that  the  MufculiOlutai, 
which  together  compofe  the  greateft  Part  of  the 
Buttock,  and  move  the  fame  about  the  top  of  the 
Hip-bone  backwards,  do  exert  a  Force  of  above 
360000  Pound,  when  they  raife  a  Weight  of  6$ 


borelli,  Par.  12$.  1  fay  once  again,  whoever  fees 
and  underftands  this,  muft  needs  admire  the 
Power  of  his  Great  Creator,  that  has  endowed  out* 
Mufcles  with  fo  vaft  a  Strength.  See  Borelli, 
Par.  12?. 

Efpecially,  if  we  here  add,  Fifihlyx  that  calcu- 
lating all  the  Forces  of  the  Mufcles  that  are  exerted 
when  a  Man,  fianding-  upon  his  Feet,  does  only 
leap  or  fpring  upwards  the  Heigth  of  about  two 
Foot ;  if  the  Weight  of  fuch  a  Man  be  a  hundred 
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and  Fifty  Pound,  the  Mufcles  in  that  A&ion  will 
exert  above  2000  times  more  Force,  that  is  to  fay, 
about  300000  Pounds.  BoreIIiy  par.  175.  com- 
putes it  yet  higher. 

And  Sixthly,  that  the  Heart  at  each  Pulfe  or 
Contra&ion  by  which  it  protrudes  the  Blood  out 
of  the  Arteries  into  the  Veins,  exerts  a  Force  of 
above  100000  Pounds ;  fee  the  fame  BoreBi,  Par.  76, 
p.  11.  we  chufe  rather  to  fpeak  ofthefe  Matters  in 
ground  Numbers,  than  exa&ly  to  follow  his  Calcu- 
lations, (which  are  every  where  larger)  that  we 
may  prevent  any  Cavilling  in  thefe  furpriiing  and 
wonderful  Matters. 

Sect.  XV.    Convictions  from  the  foregoing  Obfer- 
vations. 

Yba,  if  the  Force  of  the  Mufcles  were  really 
much  fmaller,  ought  we  not  to  ftand  amaz'd  at  it* 
whilft  we  thus  difcover  in  our  Bodies  the  Divine 
Power  of  our  Creator,  producing  fuch  ftrange  Ef- 
fects with  a  Matter  fo  fine  and  tender  as  the  Fleffi 
of  an  Animal,  contriving  and  difpofing  them  in  fo 
narrow  a  Compafs,  and  adapting  'em  to  fuch  regu- 
lar Ends  ?  When  we  fee  the  Joints  form'd,  and  their 
Motions  maintained  by  perpetual  Fountains  of  Oyl 
and  Water  (of  which  more  hereafter)  to  prefcrve 
them  fmooth  and  lupple  ?  And  above  all,  when  we 
fee  fuch  furprizing  Force  in  many  Mufcles  fo  readily 
obeying  his  Will,  that  is  to  fay,  Moving  and  Refting 
as  we  pleafe  ;  and  others  again,  moving  Sponta- 
neoufly  and  Involuntarily ;  and  farther,  a  Faculty 
or  Power  placed  in  the  Mufcles  themfelves,  where- 
by, tho'  their  Motion  ceafes,  they  are  contra&ed 
or  fliorten'd  ;  and  this  Power  balanced  by  a  con- 
trary or  oppofite  one,  in  fuch  a  manner,  that  the 
Parts  of  the  Body  may  alfokeep  their  juft  Propor- 
tions, without  any  Concurrence  on  our  iide  ;  as, 
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for  inftance,  the  Mouth  is  preferv'd  and  held  ex- 
adly  in  the  middle  of  the  Face,  by  two  Mufcles 
drawing,  againft,  and  balancing  each  other;  this 
is  very  obvious,  when  one  of  thofe  Mufcles  having 
loft  its  Force  by  any  Difeafe,  the  other  (hall  con^ 
vulfe  or  draw  the  Mouth  awry,  and  thereby  the 
Face  will  be  deprived  of  its  beautiful  Regularity 
and  Uniformity. 

Sect.  XVt    Tranfition  to  the  Demonftration  of  the 
Force  of'  the  Mufiles. 

Whilst  lam  writing  this,  it  is  obje&ed  to 
me  by  a  certain  Learned  Perfon,  that  what  has 
been  faid  about  the  Force  of  the  Mufcles,  will 
not  appear  to  all  Readers  fo  ftrange  as  really 
Incredible  ;  fince  it  will  not  eafily  be  admitted  by 
any  Body  without  further  Proof,  that  a  Power  of 
fo  many  Thoufand,  yea  Hundreds  of  Thoufand 
Pounds,  can  be  exerted  by  the  Flefh  of  a  Humane 
Body  :  Wherefore,  that  we  many  not  give  occafion 
to  Atheifts  and  Scepticks  to  think  that  we  rather  af- 
fect to  fay  fomething  here  that  is  furprizing  and 
uncommon,  than  what  is  true  ;  it  feem'd  neceflary 
to  fliew  in  feme  manner  the  Grounds  of  our  Aflerti- 
ons:  He  own'd  indeed,  that  I  had  referr'd  thofe  who 
doubted,  to  Borelli  and  his  Learned  Work,  but  that 
the  fame  could  not  well  be  read  and  underftood  but 
by  experienced  Mathematicians ;  but  forafmuch  as 
all  of  them  did  not  cntitely  agree  in  their  Inveftiga- 
tions  of  Nature,  the  unhappy  Philofophers  whom 
we  endeavour  to  confute,  might  pretend  from 
thence  to  avoid  the  Force  of  this  plain  Proof  of  a 
Great,  Powerful,  Wife  and  Gracious  God. 

For  which  reafon,  he  added,  if  it  could  conveni- 
ently be  brought  about,  it  would  be  of  great  Ufe  to 
demonftrate  this  Force  of  the  Mufcles, which  fo  far 
furpafTes  all  Belief,  upon  fuch  Grounds  as  might  ea- 
fily 
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fily  be  apprehended  by  a  fenfible  Reader,  tho*  no 
well  verftia  Mathematical  Sciences. 

This  Confide  ration  has  prevail'd  on  roe  to  infcrt 
here  the  following  fiiort  Digreffion,  which  may 
help  to  give  thofe  that  are  unexperienced,  a  clearer 
Conception  of  what  BoreEi  has  difcoverJd  in  this 
Matter,  in  which  I  have  therefore  reprefented  the 
Greatnefs  of  the  Force  of  the  Mufclesas  clear  as  I 
can,  without  adding  thofe  Mathematical  Demon* 
ftrations,  fo  tedious  to  fome,  and  fo  unintelligible 
toothers,  requiring  nothing  more  of  our  Reader, 
but  that,  befides  the  knowledge  of  a  few  and  com- 
mon Mechanical  Inftruments,  he  underftands  never 
fo  little  the  Ufe  of  the  Tables  of  Sines$  and  the  Com- 
putation of  plane  Re&angul  at  Triangles,  which  may 
be  learned  by  any  reafonable  Ferfon,  if  he  be 
rightly  inftrufted,  in  a  Week  or  lefs ;  in  cafe  he 
thinks  this  great  and  convincing  Proof,  of  the  Per- 
fections of  his  Creator,  defer ves  fuch  Pains  :  How- 
ever, if  there  be  any  who  have  no  Inclination  this 
way,  they  may  pafs  by  thefe  Demonft  rations,  and 
proceed  to  the  following  Matters. 

Sect.  XVIt 

Brief  Demonjiration   of  the  Force  of  the 
Mufdes* 

I.  VT  O  W  to  reprefent  to  an  ordinary  Capa- 
|/%|  ckys  and  convey,  in  fome  meafure,  to  the 
meaneft  Underftanding  a  clear  and  diftinft  Notion 
of  the  great  Force  of  a  Mufcle,  as  it  were  by 
Gradations:  Let  usfuppofe  (Tab.  VI.  Fig.  J.)  thar 
the  Mufcle,  KDQP,  is  the  Dehoides  ;  of  which 
mention  has  been  made  above  (§.  14 *)  whofe  Of- 
fice is  to  lift  up  the  Elbow. 
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2.  This,  according  tp  BoreUi>  (§.  §2)  is  a  Radius 
Mufcle,  compofcd  ot  feveraj  Plumiformar  Majcles, 
like  H  Z  CLL,  and  G  V  f  W.   Se?  below  154. 

3.  Let  us  here,  for  Hainnefs  and  Convenience 
fake,  imagine  this  Mufcle  \o  cpnfift  only  of  thefe 
two  Plumiformar  Mufdes,  viz,,  fj  Z  OL,  and 
GVPW. 

'4.  How  this  Forf?  yriH  be  calculated,  when 
tfrc  Mufcle  is  cpmpofed  of  more;  Ptumiformar 
Mufcles  th^n  two,  will  be  made  appear  here- 
after.' 

"  Thcf^  tyfufcles  are  catted  Plumiformar  ;  be- 
cause that  in  G  V  P  W,  the  moveable  tendon, 
D  (5P  has  ipferted  into  it,  pn  both  Sides,  a 
great  number  of  carnou$  Fibres,  as  GVPW, 
&\\  wjiich,  kfke  tfyc  fingk  Feathers?  of  a  QuiH,  run 
parallel  to  each  9;her,  ajid  are  faften'd  to'the  qg- 
pofitft  Tendqji  V  P  W,  which  bemg  inunoveabk^ 
capnoc  foUpw, 

"  6.  Seeing,  th^efore,  thefe  carnous  Fibres* 
G  V  and  G  W,  are  both  of  them  feft  and  immove- 
able at  V  W;  and  feeing,  that  each  of  them  is  to 
be  contradted  by  a  Power,  be  it  what  it  will ;  the 
Confequence  muft  be,  that  of  neceffity  they  are  to 
be  drawn  upwards,  together,  from  G  to.  N. 

7  After  the  lame  maimer,  likewife,  the  Point 
H  is  drawn  up  to  O,  in  the  other  Plumiformar 
Mufclf,  H  Z  QJL,  by  the.  contraction  of  all  the 
lateral  Fibres,  asH  2  and  H  I. 
"  8.  tyt  fee,  that  the  Points  !^  G,  or  rather  the 
Tendons,  DH  and X>Q,  beipg  lifted  up  to  t>and 
N  ;  the  Point  Df  and  therewith  the  Tendon  RD^ 
muft  neccflarily  fpllpw  direfiyy,  a^d  Ije  drawn  up, 
in  a  Right  Line,  to  X.  r    ■       '    %  • 

9.  If  the  Forces,  which  draw  the  Points  H  ancj4 
G  upwards  to  and  P,  be  equal,  the  Obli- 
quities or  Angles,  H  D,X  and  G  D  X,  muft  cer- 
tainly be  equal  alfoj  then  taking  this  for  granted, 

as 
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afc  we  fuppofe  it  is ;  it  follows,  that  there  will 
be  an  Equality  in  the  Mufcular  Fibres,  afore* 
mentioned,  not  only  as  to  their  Obliquities  or 
Angles,  N  G  M,  N  G  R  and  OHL;  OHZ, 
which  thefe,  and  all  the  other  Fibres  form  with 
their  moveable  Tendons,  HQ^  and  G  P  ;  but 
there  will  alfo  be  an  Equality  as  to  their  Forces. 

10.  Thefe  Angles;  H  D  X  and  G  D  X  ;  as  al- 
fo, V  G  N  and  WGN,  and  in  the  other Mufcle, 
Z  H  O  and  L  H  O  (which  form  the  Direftions 
of  the  obliquely  drawing  Forces  DG  of  D  H * 
with  the  Dire&ion  of  the  perpendicularly  drawing 
Force,  D  X  ;  and  of  the  Mufcular  Fibres,  G  V> 
G  W,  or  H  Z,  HL  with  their  moveable  Tendons) 
we  (hall  hereafter,  for  Brevity  fake,  call  Angfcs 
Of  Obliquity. 

1 1.  To  proceed ;  let  B  be  the  Elbow  upon  whfch 
the  Weight  T,  hangs ;  let  B  I  A  be  the  upper 
Bone  of  the  Arm  or  Humerus ;  let  K  E  F  A  be  the 
round  Bone  thereof,  which  can  turn  in  the  Cavity 
£  F,  in  the  Shoulder,  about  the  Center  C ;  and 
laftly,  let  the  Tendon  D  K  I,  which  is  inferted  in 
the  Bone  at  I,  touch  the  round  Bone  at  K,  at  the 
Extremity  of  it. 

12.  Thus  it  muft  appear  to  every  one,  that 
when  the  Tendon  D  K  I  (8)  is  drawn  up  to  X, 
according  to  the  LineR  Xj  the  whoite  Bdftfc  I  B  A* 
will  turn  about  the  Center  C ;  and  K  Will  be  rtid- 
ved  to  ny  and  Bto  nt ;  'tis  plaiti  the  Weight  T,  by 
the  cbntra&ing  Power  of  the  twd  Plumiformar 
Mufcles,  muft  thus  be  lifted  up. 

i  j.  This  therefore  i$  a  flioft  Description  of  the 
A&ion  of  the  Mtifcle  Deltoides,  whetl  it  lifts 
tip  the  Weight  T  hanging  upon  the  ElbdW  B  ;.  oi 
father  Foiling  it  in  fiquilibriOi 

14.  To  enquire  further  irito  the  f&tte  of  this 
Mufcle,  let  irifbegin  frbrtl  the  Weigh*  t9  arid  pro- 
ceed upwards  W  die  Mtrfcle. 
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15.  This  Weight  T,  according  to  the  Obferva- 
tion  of  Borelij  (§.  84.)  is  found  to  be  5$  Pounds  ; 
which  (the  weight  of  the  Arm  being  included)  is 
what  being  hung  at  the  Elbow  may  tolerably  be 
fopporced. 

16.  Sine*,  the  Weight  T  draws  the  Bone  of  the 
Arm  B  A  1  downwards ;  and  the  Tendon  I K  D, 
draws  the  fame  upwards,  by  the  Force  of  the 
Mufcle  D  Q_P  y 

1 7.  It  is  eafy  to  perceive  (and  is  what  has  been 
obferved  before)  that  thefe  two  Powers  here  do  re- 
fill each  other,  like  the  Steelyard,  or  Angular  Ba- 
lance, BCK. 

18.  We  likewife  fee  that  the  Arms  of  this  Ba- 
lance, B  C  and  K  C,  are  of  very  unequal  Lengths. 

19.  Now  every  Body  knows  that  a  Weight,  fuch 
as  t  here,  drawing  with  a  Chord  *  r  DK,  the  fhort- 
eft  Brachium  or  Arm,  C  K,  mult  be  much  greater 
than  the  Weight  T,  which  hangs  at  the  longeft 
Arm,  C  B,  to  caufe  them  to  balance  one  an- 
other. 

And  therefore  we  fee,  by  thefe  unequal  Brachia, 
BCK,  that  the  Force  of  the  Mulcle  D  Q.P, 
which  draws  the  Arm  K  C,  inftead  of  the  Weight  r, 
muft  be  greater  than  the  Gravity  of  the  Weight  T, 
or  55  Pounds. 

ai.  To  proceed,  then,  to  (hew  how  much  the 
Force  of  this  Mufcle  muft  be  greater  than  the 
Weight  T  :  It  is  a  known  Rule  in  Mechanics,  that 
if  the  Weights  T  and  t,  are  fattened  to  a  Balance 
of  unequal  Arms  turning  at  C  (which  either  hang 
ltreightdown,  as  in  Tab.  VI.  Fig.  2  ;  or  makes  an 
Angle  at  C,  as  in  Tab.  VI.  Fig.  j.)  each  of  them 
n  drawing  at  right  Angles  at  K  and  B,  the  refpe&ivc 
Arms  of  the  Balance,  the  Weight  t,  hanging  at 
the  fhorteft  Arm  K  C,  muft  be,  in  order  to 
make  an  Equilibrium,  fo  many  times  greater  than 
the  Weight  T  at  the  longeft  Arm ;  as  the  long- 
eft 


V 


The  Cbriflim  Pbilofopber.  161 

eft  Arm,  B  C,  is  longer  than  the  fborteft  Arm, 
K  C 

22.  Every  one  that  doubts  of  this,  may  from 
Experience  be  convinced,  by  making  fuch  Balances 
or  Steelyards,  which  may  beeftefted,  by  bringing 
the  Gravity  of  the  Ann  it  felf,  in  fuch  a  Petition 
with  the  Weight,  as  Mathematically  to  obfervean 
Equilibrium  therein. 

23.  Now,  granting  the  Rule  (zi)  to  be  true,  as 
it  apparently  proves  to  be ;  BoreSi  finds  (§,  84) 
by  exaft  Scrutiny,  that  the  Length  of  the  Elbow 
B  C,  (Tab.  VI.  Fig.  1.)  from  B,  where  the  Weight 
T  is  fufpended  to  C,  the  middle  of  the  round 
Bone  or  Joint  (which  Length  B  C,  makes  the 
longeft  Arm  of  the  Balance)  is  Fourteen  times  as 
long  as  R  C,  the  half  Thicknefs  of  the  faid  round 
Bone  K  E  F  A ;  the  Semidiameter  of  which  makes 
the  fborteft  Arm  of  the  Balance. 

24.  For  which  reafon  then,  according  to  the 
forefaid  Rule  (21)  the  Tendon  K  D,  drawing 
from  the  fhorteft  Arm  K  C,  ought  to  have  four- 
teen times  the  Force  of  the  Weight  T,  in  order  to 
reduce  the  whole  to  an  Equilibrium. 

Now  this  Weight  T,  according  to  (if)  the 
Obfervation  of  BartUi,  is  5;  Pounds:  So  then  the 
Force,  wherewith  the  Tendon  K  D  muft  be  drawn 
up  by  the  Mufcle,  or  by  the  Weight  t ,  in  order 
to  maintain  the  faid  Equilibrium,  is  equal  to  14 
times  j  5,  or  to  770  Pounds, 

2 And  thus  we  fee  how  much  the  Force, 
which  the  Mufcle  D  Q_P  exerts,  muft  over-ba- 
lance rhc  Weight  T,  which  it  raifes  up  01U  from 
the  Head  of  the  Steelyard  B  C  K ;  becaufe  it  draws 
the  flihrteft  Arm  R  C. 

26.  For  inftance;  imagine  the  Tendon  K  D 
continued  to  r;  and  further,  fuppofc  the  Weight 
hanging  perpendicularly  from  the  Pulley  at  and 
fo  fatten 'd  to  the  Tendon  K  T>3  that  the  Pulley 

L  3  may 
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may  play  (or  run  round) ;  manifeft,  that  the 
Weight  t  mult  amount  to  770  Pounds,  if  it  Poifes 
the  Weight  T,  or  makes  an  Equilibrium  with  it. 

27.  But  now  if  this  Force  of  770  Pounds  were  to 
be  produced  by  two  other  Forces  operating  obli- 
quely, according  to  D  G  and  D  H  (inftead  of  tho 
Weight  t%  whofe  Power  is  ditefted  by  the  Strait- 
line  K  D  r)  we  flioud  perceive  this  Motion  to  be* 
according  to  what  the  two  Plumiformor  Mufcles, 
H  Z  QL  and  GVPW,  muft  neceflkrily  be  ap- 
prehended, by  their  moveable  Tendons,  DQ^and 
D  P,  to  produce. 

28.  It  is  then  plain,  that  ea*b  of  thefe  two  Plo- 
miformar  Mtfdes,  HZQ^L  and  GVPW,  muft 
taife  the  half  of  77o,pr  $8$  Pounds ;  it  being jyant- 
pd,that  the  Forces,  as  well  as  the  Angles  of  Okfyuitji 
HDXandGDX  (10)  of  each  RiHnJfofiwr 
Mufcle,  are  equal  to  one  another. 

29.  There  does  therefore  occur  in  dais  Muf- 
<jular  Stcufturs  another  Machine,  or  rathe?  a  fid* 
ley,  whereby  we  may  learn,  that  the  PJtamiformair 
Mufcles  wiU  each  of  them  exert  a  greater  Force 
than  385  Pounds,  or  770  Pounds  together;  and 
this  Augmentation  of  their  Force  is  owing  *Q  the 
Alteration  of  the  tine  of  JJire&ion  of  the  ?$wer 
which  here  draws,by  thefe  two  iVWcles,  obliquely ; 
deviating,  at  the  fame  time,  from  the  direft  J-in$ 
KD  X  r,and  forming  the  Angles  R  D  G  and  K  P  H. 

30.  To  prove  this,  fuppdfe  (Tab.  VI  4.)  4 
Weight  K,  of  770  Pounds,  hanging  at  a  Cord, 
R  D  r,  which  turning  over  a  Pully  r,  ha;s  at  its 
other  End  another  equal  Weight  *,  v/*.  of  77?" 
Pounds,  capable  of  fupporting  the  firft  Weight  K7 

3 1 .  Now  let  it  be  imagined,  that  this  Weight  t  if 
taken  quite  away  ;  but  to  fupply  its  place,  two  other 
Weights  are  fubftituted,  vi%.¥  and  Q  ;  the  Chords 
of  which  Weights,  viz,.  P  n  I>  and  QJ  D,  run 
about  the  Pullies  n  and  b ;  and  both  are  faften'4 

to 
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to  the  Rope  X  D  a:  D;  and  form  the  Angles 
«D  Xaod*  DX. 

32.  It  is  plain,  that  if  the  Weights  P  and  Q.  be 
equally  heavy,  and  the  Angles  of  their  Obliquity  (10) 
GDX  andiDX,  be  equals  each  of  them  muft 
raife  ihe  half  of  the  Weight  K,  which  is  compu- 
ted to  be  770  Pounds;  that  is  to  fay,  each  muft 
raife  385  Pounds. 

33.  This  is  what  is  pbferved  before  in  the  Cafe 
of  the  tv/o  Plumiformar  Mufdes,  ZQ_L  and  VPW, 
(28)  with  no  other  Difference  than  here,  infteadof 
the  two  Plumiformar  Mufcles,  two  Weights,  P  and 
Qj  are  fubftituted,  to  render  the  Demotiftration 
more  intelligible. 

34.  But  here  occurs  another  notable  and  known 
Truth  in  Mechanics:  If  two  equal  Weights,  P 
and  Q„  do  hold  in  Equilibrium  a  third  Weight  K, 
with  the  Apparatus  of  Cords  reprefented  here,  in 
Tab,  VL  Fig.  4.  and  defcribed  (3 1)  each  of  thofe 
two  Weights,  P  and  Q,  muft  be  fo  many  times 
heavier  than  the  half  of  &  (or  385  Pounds)  as  the 
Line  D  G  is  longer  than  DX. 

35.  Observing  at  the  fame  time,  that  the  Ratio 
(or  apparent  Length  with  refpeft  to  each  other)  of 
the  Lines  D  G  and  DX,  are  found  by  taking  ad  U- 
bitufft)  a  Point,  as  X,  in  the  extended  Line  K  D, 
and  from  thence  drawing  the  pricked  Line  X  G, 
fo  as  to  make  the  right  Angle  GXD. 

36.  To  know  then  how  many  times  the  Weights 
£  and  Q_are  each  of  them  greater  than  the  half  of 
K,  or  38?  Pounds,  we  need  only  enquire  how  ma- 
ny times  D  G  is  longer  than  DX. 

37.  And  this  is  found  by  knowing  the  Chord  of 
the  Angle  of  Obliquitvy  GDX  (or  the  Number  of 
Degrees  fub tended  by  a  Line  falling  at  right  Angles 
at  X,  and  cutting  part  of  the  Arc  of  a  Circle  at 
the  Points  Xor  G,  the  Center  of  which  Circle  is 
to  be  at  D)  :  Therefore,  having  found  the  Angle 
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G  D  X,  the  Angle  D  G  X  is  known  of  courfe  , 
becaufe  rhe  whole  Triangle  being  rectangular,  the 
two  Angles,  G  D  X  and  DG  X,  muft  be  equal 
to  one  Right  Angle,  or  to  the  Angle  DXG, 

38.  After  which  (3  y)  drawing  a  Line  at  pleafure 
dx  (Tab.  VI.  Ftg.  s  )  and  fo  as  it  may  be  divided 
into  385  Parts,  by  a  pair  of  Compares,  and  drawing 
from  it  at  x  another  Line  x  w,  which  makes  the 
Right  Angle  dxm^  and  drawing  from  d  another 
Line,  dn^  which  muft  cut  xwat^,  and  form 
with  x  d  the  known  Angle  of  Obliquity  x  dg. 

39.  Then  if  we  meafure  the  Linerfg  with  the 
Compaifes,  and  obferve  how  many  fuch  Parts  (of 
which  j S y  make  up  the  Line  d  x,  in  this  inftance) 
are  contained  in  the  faid  Line  dg>  we  fliall  find, 
in  this  cafe,  the  Parts  of  dg  to  amount  to  about 
442,4.  Whereby  it  will  be  known  that  dx3  in 
Frg*  j.  or  D  X,  in  Fig*  4.  Is  to  dg>  or  D  G : :  As 
385  :  To  442, 

And  according  to  the  Rule  (34)  that  the  Weight 
P  or  Q,  will  each  of  them  amount  to  44 £  Pounds, 
and  confequently  fo  far  exceed  the  half  of  K,  be- 
ing 385  Pounds  :  By  this  way,  even  thofe  who  do 
not  underftaud  Mathematics,  may  be  made  to 
apprehend  thefe  Demon  (Ira  t  ions. 

41,  But  they  who  have  made  the  leaft  Pro- 
grefs  in  that  Science,  and  are  but  tolerably  verfed 
in  the  Calculations  of  Plane  Trigonometry,  may, 
without  this  round-about  way  of  Admeafuremenr, 
or  making  the  new  Right  angled  Triangle  dxg> 
(Tab.  VI.  Fig.  5.)  have  recourfe  to  the  Tables  of 
$it&f,  Secants  and  Tangent  st  with  the  fame  eafe  as 
if  the  Line  D  X  (Fig  4.)  were  really  divided  into 
10.000,000  of  Parts  ;  or,  if  fo  much  ExaSnefs  be 
not  required,  into  any  lefs  Number* 

42.  For  if  you  fearch  thofe  Tables  for  the  Se- 
cant Line  of  fuch  a  number  of  Degrees  as  the  Ob- 
lique 
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liquc  Angle  GDX  contains,  you  have  exaftly 
the  conftituent  Number  of  Parts  of  the  Line  D  G. 

43,  And  comparing thefe  10.000,000  Parts,  with 
the  Number  found  in  the  Secant  correfpondingjou 
will  have  the  Proportion  of  DX  to  DG;  or  know 
how  many  times  DG  exceeds  DX  in  number  of 
Farts  ;  and  confequently  how  much  heavier  the 
Weight  P  is  than  the  half  of  the  Weight  K. 

Therefore  it  appears, 

44.  That  as  the  Radius ,  or  10.000,000  :  To  the 
Secant  of  the  Angle  of  Obliquity  G  D  X  : :  So  is 
DX:ToDG;  or  (36)  the  half  of  the  Weight  K, 
to  the  Weight  P. 

4 Now  to  bring  this  home  to  our  Cife,  Borelli 
finds  (§.  81*)  that  the  Obliquities  of  the  Tendons 
DGaadHD  (TaL  VL  Fig.  1.)  upon  the  Tendon 
K  DX,  viz,,  the  Angles  X  D G  and  XDH,  are 
equal,  each,  to  30  Degrees  1  and  the  Secant  of 
30  Degrees,  as  appears  by  the  faid  Tables,  is 
11.547,005. 

4<5.  Now  fincc  an  Inconveniency  attends  the 
Greatnefs  of  thefe  Numbers  ;  and  fince  the  Calcu- 
lation here  before  us  does  not  feem  to  require  fo 
great  Exaftncfs,  the  Proportions  may  be  fufficient- 
ly  expreffed,  tho*  as  many  Letters >  or  Cyphers  be 
cut  offfrom  each  of  thefe  Numbers  («rat,  100,000,00 
and  11.5470,05^  as  fiiali  be  thought  convenient; 
that  if  from  each  five  Figures  or  Cyphers  be  laid 
afide,  the  remaining  Proportion,  100  and  115,  will 
exprefs  this  Matter  clearly  enough  :  Therefore,  if 
D  X  were  to  be  divided  into  100  Parts,  D  G  wou'd 
as  much  exceed  D  X  as  1 1  $  exceeds  100, 

47,  Suppofmg  the  Cafe  to  ftand  thus;  Thefe 
100  Parts  (or  the  Radius)  according  to  (34)  :  Arc 
to  11 5,  or  the  Secant  of  50 Degrees  for  DXto  GD) 
: :  As  385  Pounds,  or  the  Half  of  the  Perpendicular 
WeightK:  To  442  Pounds,  or  the  oblique  fufpended 
Weight  ?(fab.  VI,  Fig.±) 

Which 
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Which  is  in  brief  thus ;  DX;GD 

s 

the  fame  in  Numbers  \  100  t  115  :;  385  •  442. 

48.  Now  this  Weight  P,  reprefents  the  Force 
of  the  Fiumiformar  Mufcle,  G  VP  W  (Tak  VI. 
F>g>  fcj  which  therefore  in  this  cafe  mtiit  be  442 
Pounds* 

49.  And  thus  we  fee  how  the  Mufcular  Force, 
which  was  angmcnted  before  (24  and  25)  by  the 
ftiottnefs  of  the  Arm  of  the  Sreelyard,  is  here  yet 
more  augmented  by  the  Obliquity  of  this  Draught, 
tending  towards  D  G  ;  namely,  from  385  to  442 
Founds. 

jo.  So  that  in  cafe  the  Tendon  DP,  were 
lengthened  to  j,  and  movdd  about  a  Pulley  there* 
a  Weight  7,  muft  be  fufpended  to  it  there  j  and 
lAewife  one  of  the  fame  bignefs  muft  draw  the 
Tendon  D  Q,  to  the  end,  that  by  making  to- 
gether 884  Pounds,  they  may  raife  dire&ly,  or  per- 
pendicularly, the  Tendon  DR,  by  their  Oblique 
Draught  ;  whofe  Force,  according  to  the  Direftion 
DX,  is  equal,  only,  to  770  Pounds. 

52,  But  if,  farther,  we  fhou'd  again  remove  the 
Weighty  as  before,  and  raife  the  Tendon  D  G, 
according  to  the  Direftion  D  P,  with  the  fame 
Force  of  441  Pounds,  by  the  help  of  the  two  ob- 
liquely adting  Powers,  according  to  G  V  andG  W. 

52.  The  fame  Machines  or  Pullies  occur  here 
as  before  (29,  &c.)  (7*ai>.  VI.  Fig.  4,)  and  the  fame 
Properties  in  all  Points. 

53.  And  it  follows  (33  and  J$t)  that  the  Powers 
S  V  and  GW,  afting  accordingly  (Tab.  VL  Ftg.  1.) 
each  will  raife  to  the  half  of  442,  or  221  Pounds. 

54.  As  alfo,  that  die  Force  G  W,  in  order  to 
operate  as  aforefaid,  muft  i>e  as  many  times  great- 
er than  2ii  Pounds,  or  the  half  of  the  Weight  y, 
as  G  W  is  longer  than  G  S  ;  fnppofing  again  (3  $] 
that  GSW  is  a  Right  Angle.  5  The 
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55-  The  Proportions  of  both  which,  GSand 
G  W,  arc  found,  if  the  Angle  of  Obliquity  SGW 
be,  moreover,  known  j  after  the  fame  manner  as 
we  have  fhewn  above  (from  Propofition  3  y  co  44 J 

5<5.  That  is  (by  the  Rule  44)  As  the  Radius,  or 
100,000  :  Is  to  the  Secant  of  the  Angle  of  Obliquity ; 
SGW  (or  by  34)  : :  So  is  the  Half  of  24a  or  221 
Pounds  :  To  the  Force  thatmuftaft  according  to 
GW. 

$7.  Now,  in  order  to  difcover  the  Power  of 
this  laft  Force,  BoreUi  finds  (§.  82J  that  the  Angle  of 
Obliquity ,S  G  WV  made  by  the  contracting  of  the  car- 
nous  Fibres  G W,  with  their  moveable  Tendon  G  P, 
is  an  Angle  of  8  Degrees  ;  the  Secant  of  which 
(ftriking  off  the  two  laft  Cyphers)  appears  by  the 
Tables  to  be  100,982  :  58. 

58.  And  confequently  according  to 47* 

As  100,000,  or  the  Radius  :  To  the  Secant  of  8 
Degrees,or  100,98a : :  So  is  the  Force  of  2  2 1  Pounds 
drawing  direftly  :  To  223  Pounds;  or  the  Force 
which  draws  obliquely,  according  to  G  W>  when 
itraifesthe  faid  221  Pounds  perpendicularly,  ac- 
cording to  the  Direction  G  S. 

Which  in  fliort  ftands  thus  ; 
100000  :  100982  ::  221  :  223. 

59.  So  then  the  carnous  Fibre  G  W,  exerts  a 
Force  of  223  Pounds  in  this  cafe  when  it  operates 
fingly ;  and  when  the  Plumiformar  Mufcle,G  V  P  W, 
has  no  more  than  this  only  moveable  Fibre,  G  W, 
on  this  fide. 

60.  We  will  fuppofe  it  to  be  really  fo,  in  order 
to  render  it  more  intelligible  to  unexperienced  Per- 
rons ;  and  afterwards  briefly  dew,  how  it  wouM 
be,  in  cafe  there  were  in  each  half  GPW,  of  the 
Plumiformar  Mufcle,  as  many  more  Fibres  as 
may  be  imagined, 

61.  In  the  mean  while,  fince  according  to  this 
Suppofition  there  are  two  Plumiformar  Mufcles,  as 

GV 
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GVPWandHZQL,  of  which  this  great  Mufcle, 
or  Deltoides,  is  Cunipofed;  and  fince  eachPlumifor- 
mar  Mufclehastwo  Sides,  each  ot  which  (59) 
exerts  a  leparate  Force  of  213  Pounds,  and  joyntly 
a  Force  ot  446  Pounds  ;  this  then  is  the  Force  of 
the  whole  Plumjformar  Mufclc,  G  VPW. 

6z*  Thus  we  fee  that  this  whole  Deltoides,  con- 
filling  of  two  Plumitormar  Mufcles,  or  four  half 
Sides  thereof,  by  the  Force  of  the  Steelyard  BCK 
(25)  docs  balance,  by  the  firft  oblique  Draught  of 
the  Mufcular  Fibres,  G  V,  G  W  and  HZ,HL, 
a  Force,  or  Weight,  four  times  223  Pounds,  or  892 
Pounds. 

So,  that  inftead  of  the  Force  of  each  carnous 
Fibre,  GW,  &e.  there  hung,  fulpended,  a  Weight 

of  223  Pounds  to  each;  four  fuch  Weights  muft 
operate  with  the  fame  Force,  as  the  four  fides 
of  the  two  Plumiformar  Mufc!es  ;  and  thereby  the 
Weight  T,  hanging  to  the  Elbow  B,  wou'd  be 
kept  in  Equilibrium. 

63.  Now  to  pafs  on,  further,  to  a  greater  Aug- 
mentation of  the  Force  of  the  Mufcles,  produced 
by  the  Strufture  of  the  carnous  Fibres  GV,  G  W, 
Z  H,  HL,  &c.  which  are  moveable ;  and  alfo 
produced  by  the  Texture  of  theMufcles  themfelves. 

6±>  We  find,  after  the  niceft  Scrutiny,  that  thefe 
Mulcular  Fibres  W  G  (Tab.  VI.  Fig.  1.)  have  of 
feveral  little,  hollow  Interflices;  which,  whilft 
the  Fibres  are  extended  length  wife,  as  ABODE 
('Tab,  VII.  Fg.i)  are  included  within  Right  Lines ; 
but  when  the  Power  which  extended  thefe  Fibres 
ceafes,  thefe  Interfaces  appear  in  Circular  Figures, 
as  wfr&c.  (or  G  M  W,  Tab.  VI.  Fig,  1.) 

dj.  If  now,  by  the  Fibre  W  G,  being  immove- 
able at  G,  a  Weight  T,  fu  fpended  to  it,  muft  be 
raifed ;  'tis  plain,  that  in  performing  fuch  an  Aftion, 
by  any  Force  (whatever  it  be)  the  Breadth  or  Thick- 
nefs  of  the  faid  Fibre  mull  be  imagined  to  be  en- 

creafed ; 
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creafed ;  and  the  Length,  at  the  fame  time,  mull 
neeeiTarily  be  diminifibed. 

So  that  the  Parts  ABCDE(%r  of  Tab.  Vll) 
being  dilated,  or  made  wider,  do  aifumc  the  Fi- 
gures abcde  \  by  which  the  Length  of  the  Fibres 
W  G,  becomes  vifibly  Chortened ;  <viz*  from  W  G 
to  ivg  ;  and  the  Weight  T,  at  the  lame  time,  is 
raifed  up  to  t* 

66.  This  Tumefaftion,  or  Swelling  of  the  Fibres, 
which  compofe  the  Body  of  the  Mufcle,  does  pal- 
pably appear  in  feveral  Parts  of  our  Bodies ;  and  in 
feveral  particular  Mufcles,  which  contraS  them- 
felves  in  the  Exercife  of  their  proper  Functions. 

Let  any  Man,  with  either  Hand,  take  hold  of 
his  other  Arm  juft  below  the  Elbow,  to  convince 
himfelf,  whether  or  no  he  does  not  feel  the  Mufcles 
of  the  Arm  fwelling  and  contracting  themfelves, 
when  he  opens  and  flints  the  Fingers  of  the  Haad 
which  he  fqueezes  that  way  below  the  Elbow. 

67.  Now  whether  the  Figure  of  thefe  long  Parti- 
cles, or  little  Tubes  ABCDE  (Tab.  VII.  Fig.  1.) 
be  round,  as  a  b  c  d  e  ;  or  whether  they  may  be 
imagined  Square,  as  abcde,  the  better  to  determine 
their  Co-operation  with  other  Fibres,  we  {hall  not 
pretend  here  to  decide  ;  it  being  a  Matter  foreign 
to  our  prefent  Purpofe, 

<S8  .  Neither  do  we  here  enquire  after  what  man- 
ner, or  by  what  Caufes  the  Interftices  ABC,  &e* 
become  thicker,  or  how  they  aiVnmc  the  Form  of 
abej  &c, ;  concerning  which,  we  leave  every  Man 
to  enjoy  his  own  Opinion,  till  the  true  and  cer- 
tain manner  thereof  be  clearly  and  inconteftably 
demonftrated, 

6$.  This  is  certain,  that  each  carnous  Fibre, 
as  W  G,  confiftsof  a  multitude  of  little  Inftruments, 
as  ABCDE,  each  of  which  do  become  thicker 
and  fhorter  in  Motion* 

70,  The  Truth  of  the  lafl  appears  experimentally 
from  above  (66)  *  it  remains  therefore  to  fhew 

thefe 


i  The  Cbriftian  Philofopher. 

thefc  little  Inftrumcnts,*,  by  c,  dy  e>f3  &c.  (Tab  VII 
Fig*  2.)  in  each  Thread,  a  />,  where  a  Contraction 
happens  (and  confequcntly  the  Breadth  mud  be 
augmented)  are  very  many  in  Number,  and  the  Mi- 
rmtenefs  of  each  exceeding  fine. 

71.  Let  us  fuppofe,  in  Tab.  VILF/g.  3.  a  * 
to  be  a  Fibre  with  Interfaces;  which,  in  its 
utmoft  Extenfion,  reaches  to  e3  or  is  of  the  Length 
at  \  at  the  Tendon  whereof  a  Weight  9,  being  fuf- 
pended,  it  is  held  in  an  Equilibrium  ;  but  as  Toon 
as  a  e  is  con  traded  to  a  dy  the  Weight  q  is  raifed 
to  P. 

72.  Imagining  this  Fibre  at,  to  confift  but  of  one 
Machine,  4Mb  abed,  it  wouM  be  able  to  raife 
the  Weight  q  up  to  P;  becaufe  the  Line  at  wou'd 
even  by  this  means  be  contra&ed  to  a  A 

73.  But  that  this  will  not  anfwer  the  Motion  of 
Mufcular  Fibres,  which  we  are  here  accounting 
for,  appears; 

Firft,  Becaufe  when  the  Machine  a  t  is  fo  longi 
the  Thicknefs  bcy  would  be  incomparably  greater 
than  we  now  perceive  in  contracted  Mufcles. 

74.  For  if  a  double  Fibre  a  e,  were  two  Indies 
long,  which,  by  contraction  or  fvveiling,  mtift 
be  blown  up  into  the  Circular  Figure  a  be  d>  the 
laid  Circle  would  be  4  Inches,  and  its  Diameter  be, 
above  one  Inch  and  a  Quarter  ;  as  is  plain  to  thofe 
who  know  that  the  Circumference  of  a  Circle  Is 
to  the  Diameter,  As  22  to  7,  or  thereabouts. 

7J.  We  havechofen  hereroreprefentan  extended 
Fibre  rather  by  a  long  Line,  and  a  contracted  one 
by  a  Circle,  than  by  a  Tube  and  a  Globe,  to  which 
their  Refemblance  bears  greater  Affinity  ;  becaufe 
we  wooM  render  the  matter  as  intelligible  as  may 
be  to  all  Capacities. 

76.  Stcondly,  If  the  whole  Fibre  confined  erf  one 
Machine  only,  as  abed,  and  one  fliou'd  cut  it 
acrofs  at£c,  the  whole  Fibre  would  at  once  be 

difabled 
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difabled  from  contracting,  or  exerting  its  drawing 
Power,  fo  that  ic  could  never  draw  itfeif  back  to 
a ;  but  more  efpecially,  if  the  Contraction  be  per- 
formed by  filling  the  Machine,  or  by  the  Expan- 
fion  of  any  Matter  included  therein ;  but  in  a 
Mufcle  cut  acrois,  Experience  proves  a  Motion  or 
Contraction,  even  after  its  Fibres  are  cut  afunder. 

77.  If  now  the  Fibre  conf  ifted  of  two  Machines, 
akgm  and  gh  di>  and  which  fhou'd  be  divided 
from  one  another  at  b  c  through  the  firft  Machine 
muft  be  contracted  to  ar  and  the  fecond  to  d. 

78.  But  it  this  fhould  happen  at  kmy  the  Part 
akm  being  cut  through,  would  not  be  able  to 
contract  it  felf  to  a  ;  not  to  mention  the  too  great 
Thickncfs  of  k  m  (as  was  obfervM  before  concern- 
ing b  c)  for  this  would  be  equally  contradictory  to 
Experience  as  the  former. 

79.  Hence  we  are  taught,  that  (Tab.VU.  Fig.  2.) 
when  the  Fibre  is  cut  through  at  borg,  or  k  or  /, 
or  wherever  it  be,  each  Part  is  drawn  back  to  its 
Tendon  to  which  it  is  faftened,  that  is,  to  a  and 
p  ;  for  Inftance,  if  the  Fibre  be  cut  at  g,  the  Ma- 
chines between  a  and/  are  drawn  to  a  ;  and  thofe 
between  g  and  I  to  f> ;  and  thus  we  fee,  that  by  this 
means  the  Cut  made  through  any  Mufcle  is  vifibly 
larger  than  the  Knife  which  made  it. 

80.  From  whence  we  may  conclude,  that  on 
both  fides  of  the  Cut,  whether  at  g  b  or  elfewhere, 
there  muft  remain  fome  Machines  im wounded, 
which  have  in  them  a  contracting  Power,  not- 
withftanding  the  Separation  ;  and  by  this  means 
the  Fibre  is  drawn  inward,  or  contracted,  after  it 
is  cut  through  in  any  Part. 

81.  For  if  either  fide  ihould  be  left  deftitute  of 
thefe  Machines,  fo  that  none  were  to  be  entire  or 
uncut,  the  Confequence  muft  br,  that  that  fide  fo 
deprived  of  thefe  Machines,  could  not  be  in  a 
Condition  to  contain  the  Matter  which  is  the  Gaufe 

of 
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of  the  Fibre's  fwelling ;  and  confequently  the  Fi- 
bre could  not  be  a&uated  by  any  Power  which 
wouki  draw  it  towards  its  Tendon. 

8z.  But  feeing  it  is  fcarce  pofllble  to  cut  a  Fibre 
through  fo  near  a  or  p  (viz.*  at  rn  or  n)  but  that 
the  Parts,  as  we  find  by  Experience,  do  flirink  on 
both  fides,  as  well  the  fbort  fide  as  the  long,  to 
their  refpe£tive  Places. 

83.  It  follows  then,  that  how  little  a  Part  fo- 
ever,  fuch  as  a  or  I,  be  cut  off  from  the  Fibre  on 
one  fide,  feeing  it  (brinks  back,  it  muft  necefl'arily 
conrain  forcie  Machines,  at  leaft  one  entire  one,  in 
it  fel£ 

84.  And  confequently  from  hence  we  may  plain- 
ly conclude,  that  the  Machines,  whereof  the  Fi- 
bres arp  corapofed,  muft  always  be,  each  of  them 
in  particular,  fmaller  than  the  Part  cut  off;  and 
therefore  of  a  wonderful  Small  nefs. 

85.  From  whence  then  it  follows,  that  the  Num- 
ber, at  the  fame  time,  of  thefe  Machines,  if  the 
Fibre  be  of  any  confiderable  Length,  muft  be  very 
great. 

%6„  BoveUi  (from  whom  the  Reader  may  receive 
fufficient  Satisfaction,  concerning  the  Multitude  and 
Minutenefs  of  thefe  admirable  Mechanifms,  §.115  J 
maintains,  that  fince  every  Fibre  is  fmaller  than  a 
Woman's  Hair  ;  each  Cavity ABCDE  (Tab.  VII- 
Fig*  u)  which  being  contrafted,  forms  a  Machine, 
abcdet  muft  therefore  be  finer  than  the  faid 
Hair. 

87.  Now  if  thefe  Machines  be  as  broad  as  long, 
each  Fibre  will  contain  as  many  of  them  length- 
wife,  as  there  can  lie  Hairs  breadth- wife  on  the  faid 
Length  of  this  Fibre. 

8ft.  But  according  to  the  Calculation  of  the  faid 
Borelii  (§.ibid.)  Fifty  Fibres,  placed  breadth-wife  by 
one  another,  do  not  amount  to  the  fpace  of  on 
Inch. 

89.  Where- 
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89.  Wherefore,  according  to  this  Computario  n 
fifty  of  thefe  Machines  muft  go  to  conftitute  a 
Portion  of  a  Fibre  of  one  Inch  in  Length. 

90,  But  for  Caution  fake,  and  to  keep  within 
Compais,  that  Author  does  not  calculate  above 
cwenty  Machines  for  every  Inch  of  Fibre. 

5?i*  Which  Calculation  we  may  fafely  allow  him; 
becaufe*  if  any  one  may  think  it  more  convenient 
to  imagine  thefe  Machines  not  to  be  altogether  as 
broad  as  long,  here  is  room  enough  to  humour  any 
fuch  Conjefture :  For  by  this  means,  thefe  Machines 
will  have  their  Length  exceeding  their  Breadth  by 
1 3  t.e.  they  will  be  more  than  three  times  as  long 
as  broad. 

92.  To  return  then  to  the  Force  of  the  Mufcles  ; 
there  appears  here,  in  each  Fibre,  a  new  Inffru- 
meat  of  the  following  Structure  ;  viz,, 

Firfl,  We  fes,  in  Tak  VII.  Fig.  ft  a  great  Ma- 
chine W  Gj  confuting  of  feveral  fmaller  ones,  as 
A  B  C  D  E>  &c. 

Secondly,  That  they  arc  fc  formed,  that  each  little 
Machine,  A  or  B,  being  contracted  by  a  particu- 
lar Force,  into  Circles  orSquares,  or  other  Figures, 
ii  e.  expanded,  as  at  A  or  B,  &c.  or  otherwife  (in 
another  Form)  at  a  or  b,  &c»  contributes  its  £hare  to- 
wards raiting  the  Weight  T. 

Thirdly,  That  being  joyned,  or  linked,  to  one 
another  at  a>  6,  c,  &c.  they  do  like  wife  affift  each 
other  in  railing  the  faid  Weight. 

Fourthly  ,  When  this  Machine,  w  g,  confifts  of  more 
or  fewer  little  Machines,  as  b,  cf  &c,  which  ope- 
rate here  at  the  fame  time,  the  Weight  T  mull  ac- 
cordingly be  raifed  to  a  greater  or  leffer  Height  h 
(as  the  Number  of  Machines  are  multiplied  or  di- 
mimlhed)  andconfequently  the  fame  Weight  T, 
will  be  moved  with  greater  or  lefs  Velocity  !  For 
inftance  ;  if  there  be  ten  times  as  many  little 
Machines,  contracting  themfelves,  the  Weight  T 

Vol,  I  M  will 
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will  be  raifed  ten  times  higher  ;  and  at  the  fame 
time,  it  will  acquire  ten  times  more  Velocity. 

93.  All  thefc  Properties  being  fo  ufeful  and  ne- 
cellary  for  aright  Conception  of  the  Motions  of 
the  Mufcles ;  and  being  a  neceflary  CGnfequence 
refulting  from  their  Struct  tire  ;  we  ftull  endeavour 
to  demoniirate  them  by  a  Machine  (adapted  by 
Mechinilts  to  other  fort  of  Ufcs)  which  feems  to 
have  a  pretty  near  Refcmblance  to  the  Nature 
and  Office  of  Kthe  Mufcles  in  general,  and  to 
give  the  btft  Light  into  this  Matter. 

94.  Let  us  then  fuppofc  a  Machine  (Tab.  V1L 

in  which  a  Weight  T,  hangs  at  a  Cord, 
which  being  wound  about  the  Pullies  1  ay  1  a,  &£> 
and  1  b%  2  £,  &c,  in  the  manner  defcribed  by  the 
faid  Figure,  is  terminated  and  faft  ned  tcr  the 
Nail  d. 

Then  to  each  Pulley,  at  1  i,  2  A,  3  £,  4  £,  let 
there  be  fufpended  an  equal  Weight,  ghmn; 
which  four  equal  Weights,  prefling  altogether, 
downwards,  the  Weight  T  will  be  thereby  raifed 
up  and  kept  in  Equilibria 

9y.  Now  we  may  fee  in  this  Machine  of  Pul- 
lies, all  the  fame  Phenomena  which  have  been  ma- 
il if  eft  ed  in  the  Mufcular  Fibres  (91);  namely, 
that  the  whole  Structure  conliftingof  many  little 
Machines,  each  does,  by  a  proper  Force,  bear  a 
refpe&ive  Part  in  raifing  the  Weight  t ;  which  al- 
together united,  accumulate  their  Powers  fo  as  to 
prove  mutually  aflifting  the  one  to  the  other. 

$6,  For  if  the  Cord  be  carried  only  from  f, 
through  ta3  1  £,  and  terminating  at  e ,  be  there 
faft'ned  to  a  Nail  ;  we  have  a  Machine,  which 
a&ing  by  the  fole  Power  of  raifes  t.  And  irt 
cafe  the  Cord  be  continued  from  the  Nail  on 
to  the  Pullies,  2  a  and  2  by  and  be  faft'ned  to  an- 
other Nail  at  f  7  this  will  be  a  fecond  Machine, 

afling 
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ftfting  by  the  Power  /;  ;  which,  if  it  be  joyned  to 
the  firft,  will  help  to  raife  the  Weight  r, 

97.  If  thefe  Machines  and  Weights  be  multi- 
plied, by  continuing  the  faid  Cord  farther  on 
thro*  3  a  and  3  b  to/,  and  from  thence  thro'  4  a  and 
4  b  to  rf,  and  fo  on  \  and  a  diftinft  Weight  fufpend- 
ed  to  each,  as  m  and  n~ 

We  Giall  have  a  great  Machine  produced,  from 
all  thefe  little  ones  ;  in  which  the  three  firft  things 
expreffed  in  Prop.  91.  and  repeated  in  Prop,  9J, 
will  occur. 

98-  We  fee  hkewife,  that  the  fourth  thing  de- 
fcribed  (Prop.  92.)  which  feems  to  be  of  the  great- 
eft  Importance  in  this  Mufcular  Demonft ration, 
does  here  meet  with  an  exaft  Refemblance;  vis* 
by  how  much  the  number  of  little  Machines  is 
multiplied,  by  fo  much  the  more  fwiftly  will  the 
Weight  i  be  raifed  upk 

99,  This  is  eafy  to  be  apprehended  by  Confe- 
deration, without  the  Circumftances  of  Demon- 
ftration  ;  for  if  g  only  afts  on  the  firft  Machine, 
which  is  fuppofed  to  end  at  e($6)  and  the  Center 
of  the  Pulley,  1  b3  being  firft  at  rf  is  drawn  down 
to  1  by  fo  thatit  has  twice  t  b  r  added  to  its  lengthy 
in  a  determinate  ipace  of  Time^  fuppofe  in  one 
Fulfe  or  Second  of  a  Minute,  the  Weight  t  will  be 
raifed  to  T,  in  the  fame  fpace  of  Time  the  heighth 
of  t  T,  which  is  equal  to  twice  1  h  r. 

Becaufe  the  Pulley  1  b  being  thus  rundown  from 
r  to  1  ^  the  whole  Cord,  1  a$  ib>  e>  palfes  thro* 
the  Pulley  1  0;  which  Cord  retains,  as  we  fee,  on 
each  of  the  two  fides,  viz.  on  the  fide  1  a  1  bt  and 
On  the  fide  1  b  e ,  the  length  of  1  b  r  ;  and  confe- 
quently  is  twice  the  length  of  1  b  r* 

Now  in  proportion  to  the  quantity  of  Cord, 
running  thro"  the  Pulley  1  a,  the  Weight  t  muft  be 
raifed  from  t  to  T  ;  which  muft  neceffarity  be  twice 
the  length  of  ib  r* 

M  1  TOO  If 
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100.  If  now  wc  joyn  the  Second  Machine,  the 
Cord  of  which  ends  at  the  Nail /,  with  its  par- 
ticular Weight  &  it  auy  beealily  {96)  inferred,  that 
when  both  the  Powers  g  and  A  concur  10  their  Ope- 
ration, co  draw  down  the  two  Pullies  1  b  and  2 
from  r  and  r,  which  are  above  (the  length  of  1  b 
r  or  zb  r3  which  are  equal)  in  fuch  cafe,  I  fay,  it 
may  be  inferred,  that  lout  times  the  Length  of  t  b  r 
paties  thro5  the  Pulley  1  a,  exaftly  in  the  fame  fpace 
of  Time  ;  as  may  be  fcen  by  the  four  Cords, 
A  BC  D ;  and  confequently,  that  the  Weight  t  will 
be  raifed  to  T,  the  heighth  of  1  b  r,  multiplied  by 
four,  in  the  faid  fpace  of  rime. 

tor.  If  therefore  thefe  Machines  and  Powers, 
jw,  «,  &c  were  to  be  further  multiplied,  and  ail 
the  Weights  drawn  down  together  in  one  Second 
of  Time,  it  is  plain  that  the  Weight  t ,  according 
to  the  number  of  Machines,  muft  always,  in  the 
fame  fpace  of  time,  be  raifed  higher ;  and  confe- 
quently  move  with  greater  Velocity . 

And  thus  what  is  faid  (9  2)  concerning  the  Force 
of  the  Mufcular  Fibres,  is  demonftrated  in  this 
Machine. 

102.  Now,  fince  this  Machine  of  Pullies  operares 
after  this  manner  ;  thofe  who  are  verfed  in  Mtcha~ 
nks  know  that  it  is  endow'd  with  the  following 
Properties. 

Firfi,  That  altho*  we  rake  2  greater  number  of 
the  feveral  litcle  Machines,  and  the  Weight 
that  draw  them,  yet  they,  joyned  all  of  them 
togerher  will  not  be  able  to  raife  or  poife  in  Equi- 
librio  a  greater  Weight  than  tor  T  ;  which  g  only, 
operating  by  it  felf,  cou'd  poife  the  fame  way. 

Secondly,  But  the  Velocity,  wherewith  the  Weight 
r  rifes  ro  T,  will,  by  the  Multiplication  of  thefc 
PdHes,  be  proportionably  augmented;  viz.  by 
how  much  the  number  of  thefe  Pullies  are  en- 

creafed, 
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creafed,  by  fo  much  fwifter  will  the  Weight  £ 
rife  up  to  T. 

103.  To  prove  this,  let  us  fuppofe  thePullics, 
4 A,  $bM  zb,  1  by  (rfab.  VIL  Fg.  jO  to  be  each  of 
them  brought  iuwards  to  r>  r>  rs  r>  by  tne  gravita- 
tion of  the  Weights  T  T  falling  down  to  1 1 ;  fo 
that  the  Pullies  on  each  (ide,  to  wit,  ta}2^  3  at 
4«,  may  be  in  the  common  ftreiglic  Lmt^Q^ 
indifcriminately  equal  with  che  others,  1  ib,  3  bt 
4b;  the  ilreight  Line,  r>r>r3r,  palling  directly 
thro5  the  Centre  1  a>  from  thence  thro*  1  b%  at  the 
Center,  and  fo  on  ;  in  this  State  the  Mufcular 
Fibre  d  QJs  to  be  apprehended  to  be  extended  to 
its  full  Length,  and  confequently  inactive  ;  and 
each  little  Space,  dd  R  R,  R  R  S  S,  S  S  B  B,  and 
B  B  Q_Qj  will  perfeftly  reprefent  the  little  Ma- 
chines of  a  Fibre  which  is  in  the  State  of  Reft. 

But  if  now  the  fide  dK  be  extended  both 
ways,  to  dDR,  the  Space  dDKRDd  will  in 
fome  meafure,  give  us  a  Representation  of  one  of 
the  Machines  of  a  Mufcular  Fibre  inflated,  or 
fwelled  up,  in  performance  ofits  Function  ;  becaufe 
the  Cord  by  which  the  Weight  T  T  is  fufpended, 
is  raifed  fo  high  by  the  faid  expanfion  or  fwelling, 
and  fhortaed  at  the  fame  time  fo  much  below  :  By 
this  means  we  receive  a  grofs  Conception  of  the 
Aftton  of  the  Fibres, 

104.  Since  therefore  the  Properties  enumerated 
(102)  are  very  fitly  applicable  to  this  Machine 
of  Pullies,  as  well  as  to  every  Fibre,  which 
it  is  purpofcly  adapted  to  reprefent ;  it  occurs 
that  the  Sixth  Obfervation  fliouM  here  meet  with 
an  Application. 

105.  Namely,  that  in  order  to  compute  the 
Force  of  a  Carnous  Fibre,  wc  mult,  according  to 
what  has  been  lately  proved,  multiply  the  Force  of 
a  fingle  Machine  of  any  Fibre,  by  the  number  of 
all  the  little  Machines  of  the  fame  Fibre. 

io<S.  Now 
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to6.  Now  BoreBt  computes*  (§.  124 J  that  each 
of  the  Carnous  Fibres  of  the  Ddtoidcs,  viz,.  G  W 
(7rf£.  VI.  F/g.  t  j  is  two  Inches  in  length, 

107.  And,  according  to  Prop.  90.  each  Inch 
contains  the  Number  of  20  little  Machines  ;  five 
only  (for  Example  fake)  are  marked  here  on  the 
Fibre  G  W ;  confequently  the  whole  Mufcular 
Fibre  G  W,  being  two  Inches  long,  contains  40 
of  thefe  little  Circles,  or  rather  little  Globes, 

io3.  Each  of  thefe  little  Globular  Machines, 
G  M  ($9)  can  exert  a  Force  of  223  Pounds,  to- 
wards raifing  T,  or  a  Weight  of  5  y  Pounds,  which 
hangs  at  the  Elbow  j  becaufe  (by  Prop.  102,  an4 
104.)  one  fole  Machine,  G  M,  can  aft  as  much  as 
40  in  making  an  Equilibrium. 

iop*  So  that  by  multiplying  the  Force  of  22  j 
Pounds  (which  one  fole  Machine  G  M  exerts) 
by  40,  or  the  Number  of  fmall  Machines 
in  a  fingle  Fibre  of  the  Dehoides,  we  difcover  the 
Force  of  the  whole  Mufcular  Fibre  GWji.f.  40 
times  223,  or  85*20  Pounds. 

no.  Now  fince  this  Deltoides  is  fuppos'd  to 
confifl  of  two  Plumiformar  Mufcles,  each  contain- 
ing two  diftinft  Sides,  or  Ranges,  of  Fibres,  as 
G  V  P  and  G  P  W,  in  the  Mufcle  G  VP  W,  as 
alfo  H  Q_Z  and  H  Q^L,  in  the  other  Plumiformar 
Mufcle  HZQL,  in  all  four  Sides  (each  Side  here 
being  reprefented  by  a  *  fingle  Fibre  G  W)  we 
rauft  multiply  (109)  this  Sum  8920  by  4,  in  order 
to  find  the  Force  of  the  whole  Deltoides,  which 
will  then  produce  a  Force  equal  to  jy58o  Pounds. 

in.  Now  tho* this  proves  fuch  a  Force  in  this 
Mufcles  as  perhaps  might  feem  incredible  to  3 
Perfon  not  conceiving  the  Demonftration  ;  and 

thoJ 
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tho*  this  Force  itfetf  be  more  than  fufficicnt  for 
our  Purpofe,  yet  we  fliall  however  fabjotn  the  De- 
monftration  by  which  Borttli  makes  appear  a  Ne- 
ceflity  of  even  doubling  this  Fore*;. 

112-  Viz,.  It  is  obvious  to  Pcrfons  skill'd  it) 
Mechanics,  that  a  Cord  KT  (the  Weight  K 
(7ak  VI.  Kg.  6)  being  fufpended  to  one  end  of 
the  Cord,  the  other  enu  being  at  the  fam*  lime 
faft  nea  to  a  Nail  T,  which  renders  it  there  im- 
moveable) fuftains  as  great  a  Weight,  or  Foice, 
by  the  Sufpenfion  of  the  Weight  K  alone,  as  it  it 
bore  double  the  Weight  of  R. 

1 1  This  is  manifeft ;  becaufe  the  Nail  T  con- 
tributes as  much  to  the  {training  of  the  Cord 
K  T,  as  if  the  faid  Cord  K  T,  had  another 
Weight,  my  equal  to  K  in  gravity,  hanging  at  the 
other  end,  which  is  fuppofed  to  be  carried  round 
the  Pulley  r  ;  for  this  laft  Weight  K  may  be  per- 
ceived to  be  as  well  Balanced,  or  kept  in  Equili- 
brio,  by  the  Nail  T,  as  by  the  other  Weight  ai, 
equal  to  it  felf* 

1 14.  They  whodefire  to  fee  this  Matter  demon- 
ftrated  more  at  large,  may  con  Cult  the  aforenamed 
Bov elites  Ingenious  Treat ife,  De  motu  Anim(djum3  in  . 
the  10th  Chap,  of  the  Firft  Part;  it  will  anfwerour 
prefent  purpofe,  if  thefe  Matters  be  made  merely 
intelligible,  for  the  ufe  of  fuch  as  are  not  tho- 
roughly verfed  m  Mathematics. 

115.  Now  to  apply  this  to  the  Mufcles  (Tai.VL 
Fig*  1.)  it  is  plain  from  what  has  been  faid,  that 
the  Mufcles  there  defcribed,  do  reprefent  a  fort  of 
a  Machine  of  Pullies ;  one  end  of  the  Fibres  G  V, 
G  W,  Z  H,  H  L  being  faft'ned  to  the  Tendons, 
V  P  W  and  Z  QLy  which  adhere  as  immoveably 
to  the  Bones,  as  the  Cords  in  the  Machine  of 
Pullies  do  to  the  Nails  dd ;  whilft  the  other,  and 
moveable  Ends  of  thefe  Fibers  G  V,  GW,  ZH, 
fl  L,  do  each  of  them  exert  a  Force  (62)  equal 

M  4  to 
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to  22  J  Pounds  i  or  the  Power  of  each  of  thefe 
moveable  Ends  is  equal  to  the  Weight  7,  which  is 
fuppofed  to  weigh  223  Pounds:  But  all  thefe 
four  Fibres  operating  together,  will  Balance  a 
Weight  of  85? 2  Pounds, 

116.  If,  according  to  Prop.  in.  this  Force  be 
doubled,  the  Force  which  this  Deltoid? s  exerts, 
by  the  Pofition  of  each  of  its  Fibres,  amounts  to 
44<5  Pounds \  and  the  Forces  of  all  four  a&ing  to- 
gether, to  1784  Pounds,  befides  the  Multiplication 
of  this  number  by  40,  which  we  are  goingtofpeak 
of,  and  concerning  which  mention  has  been  made 
already,  Prop.  6%. 

it j*  And  fince  we  have  hitherto  fuppofed, 
that  each  Fibre,  in  thefe  Demonftrations,  is  en- 
dowed with  one  or  more  Machines,  tike  G  M ; 
and  forafmuch  as, according  to  Prop.  102,  and  104* 
one  fuch  Machine,  as  G  M,  can  balance  as  great  a 
Weight  as  all  the  40  Machines  of  the  whole  Fibre 
G  W;  it  will  appear,  fince  the  Force  exerted  by  each 
Machine  is  equal,  that  in  order  to  Calculate,  or 
make  an  Eftimation  of  die  entire  Force  of  the  whole 
Ddtoides  (or  of  the  four  Mufcular  Fibres  confl  it ut- 
ing  it)  we  mult  multiply  this  Number  1 784  by  40, 
or  the  number  of  Machines  in  each  Fibre, 
which  amounting  to  the  Sum  of  71  $60  Pounds,  is 
the  Force  which  (according  to  Prop.  102,  and  104.) 
the  Dekoides  is  capable  of  exerting* 

118.  Here  this  (Tab.  VL  Fig.  i.)  may  likewife 
fcrve,  in  fome  meafure,  to  demonftrate  from  the 
foregoing  Principles,  the  Force  of  the  Mufcles 
called  GIutaiy  when  they  exert  their  Power,  in  raifing 
Weights  fufpended  to  the  Heels. 

1 19.  The  Gluteus  Major,  which  is  the  Mufcle 
we  are  to  fpeak  of,  is,  according  to  Boreflr> 
(§.  8*.)  made  up  like  the  Deltoides  of  Piumifor- 
mar  Parts, 

no.  Sup- 
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1 20.  Suppofe  then  B  to  be  the  Heel;  dthe 
Knee  ;  K  E  F  A  the  round  Bone  in  the  upper 
Parr  of  the  Thigh ;  the  Weight,  to  be  raited  by 
the  Heel  B,  niuft,  according  to  Bm*elli7  (§.  8  j,)  be 
computed  to  weigh  6$  Pounds. 

131*  We  perceive  here,  that  the  Shin  and 
Thigh-Bone  together  (which  are  reprefetued  by 
B  C)  comprehend,  in  length  3 1  Semidiameters 
of  K  C,  or  the  round  Bone  of  the  Thigh, 

12  2.  If  therefore  an  Equilibrium  be  to  be  made 
betwixt  the  Tendon  DKI  and  the  Weight  T ;  the 
faid  Tendon  cannot  be  raifed  to  X,  by  a  Force 
lefs  than  3 1  times  65,  or  201 5  Pounds. 

123,  And  if  this  Force  is  to  be  exerted  by  two 
other  Tendons  DH  and  DG  ;  each  of  them  will 
not  only  beat  the  half  of  2015  Pounds ;  but  be- 
caufe  they  draw  in  an  oblique  Direction,  will  fo 
much  exceed  the  half,  or  10071,  as  DG  exceeds 
DXin  length. 

1:4,  BuzBareSi  fays,  in  relation  to  that  83,) 
that  the  Angles  of  Obliquity  X  D  G  and  X  D  H  are 
each  of  45  Degrees. 

125,  Confeqnently  (by  the  Tables  oi  Sines*  and 
calling  away  the  five  laft  Cyphers)  As  the  Radi- 
us3  100  :  To  the  Secant  of  45  Degrees,  141  : :  So 
1 00  7^  :  To  1420  Pounds. 

ii<5.  So  that  each  of  the  Tendons,  DGand 
DH,  being  drawn  obliquely,  mud  be  afted  on  as 
if  a  Weight  of  1420  Pounds,  like  DP  or  DQ, 
were  fufpended  over  the  Pulley  P ;  otherwife  their 
Force  will  not  be  equal  to  the  Weight  or  Power 
which  draws  K  D,  according  to  the  Direction 
KX, 

127,  And  again  ;  at  DG,  there  are  two  other 
oblique  Fibres,  G  W  and  G  V  :  Thefe,  to  ope- 
rate in  like  manner  with  the  former,  will  each  of 
them  contribute  a  Force  fnfficient  to  raife  the  half 

of 
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of  1420,  w&l  710  Pounds,  gravitating  perpen- 
dicularly m  the  Direction  GP, 

t2S,  But  bccaufe  they  draw  obliquely  the  Force 
winch  dr.i*'.s  according  to  G  VV,  will  fo  many 
times  exceed  710  Pounds,  as  G  W  exceeds  G  S 
in  length. 

1 2^.  According  to  (§,  83.}  of  Borelli3  the  Obli- 
quity  of  this  Angle  is  8  Degrees. 

130.  Therefore  by  Prop.  58. 

As  the  Radius  100000  :  To  the  Secant  of  8  De- 
grees, 100952     So  710  :  To  Ji6jl  Pounds. 

131.  Therefore  each  Fibre  G  W,  reprefenting 
here  one  entire  fide,  GP  V,  of  this  Plumiformar 
Mufcle,  mud  in  the  cafe  before  us  raife  a  Weight 
of  7167V  Pounds. 

132.  But  further,  according  to  BoreUCs  Com- 
putation (§.  125 )  each  of  thefe  Fibres  is  of  the 
length  of  three  Inches  ;  confequently  each  con- 
tains in  its  Compofition  do  Machines. 

133.  Therefore  let  yi6  ~  (the  Force  found  ac- 
cording to  prop.  130.)  be  multiplied  by  60, 

134.  The  Produft  of  yi6:\,  multiplied  by  6oy or 
43014  Pounds,  equal  to  the  Force  which  this  one 
Mufcular  Fibre  G  W  (or  even  the  whole  fide  of 
one  Plumiformar  Mufcle,  to  which  this  Fibre  is 
fuppofed  to  be  equal)  exerts  towards  railing  up  a 
Weight. 

135.  Now  it  being  taken  for  granted,  that  the 
Mufcle  D  QP,  con  lifts  of  two  of  thefe  Plmifcrmar 
Mufcles  GvJ/FV,  and  HLQZ,  containing  be- 
twixt them,  four  fides :  Therefore  thefe  two 
Mufcles  exerting  ajovntForce,  will  (by  means  of 
their  four  Sides,  or  four  fuch  Fibres  as  G  W)  ex- 
ert a  Force  equal  to  four  times  430x4,  or  172056 
Pounds. 

136*  But  feeing  that  this  Mufcle  docs  adhere  at; 
one  end  to  a  Bone,  as  if  it  were  a  Nail  T,  (Tab.  VI. 
fig.  6.)  by  its  immoveable  Tendon  ;  and  is  only 

move- 
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moveable*  fo  as  to  carry  a  Weight,  like  K,  at  its 
other  end ;  this  Force  is  therefore  yet  to  be  dou- 
bled ;  becaufe  the  Mulcle,  by  its  being  fafi'ncd  at 
one  end,  iufters  as  great  a  Strain,  as  if  it  had  an 
equal  Weight  fufpended  over  a  Pulley,  at  the  other 
end. 

137.  Wherefore  doubling  172056  (the  great 
Force  of  this  MufcleJ  we  find  that  3441 12  Pounds 
does  correfpond  to  the  Power  that  the  Mufadus 
Gluteus  Major  can  exert  in  performing  its  Fun- 
ction. 

138.  And  this  is  what  we  take  to  be  fufficient  to 
infiauace  a  general  Idea  of  thefe  Matters  :  If  any 
one  delires  to  fee  a  more  accurate  and  exaft  Ac- 
count, he  may  meet  with  more  ample  Satisfaction 
in  the  faid  Book  of  Monfieur  Borellu  We  have 
been  more  brief  in  this  Inftance  of  the  Gluteus, 
becaufe  we  judged  it  a  needlefs  Trouble  to  repeat 
Verbatim  what  has  been  demonftrated  more  fully 
before  in  the  Cafe  of  the  Ddtoides. 

139*  We  might  here  conclude  this  Work,  of  De- 
monftrating  the  Force  of  the  Mufcles,  if  fome  Ob- 
jections did  not  intervene,  which  might  hinder 
Perfons  not  thoroughly  skilled  in  Mechanics  (for 
whofe  fake  we  condefcend  to  this  prolix  way  of 
Demonft ration )  from  acquiefcing  iti  the  Proofs 
that  have  been  deduced  from  Mechanical  and  Ma- 
thematical Obfervations  :  Thefe  Objections  there- 
fore  we  (hall  endeavour  to  obviate  by  fuitable 
Remarks  or  Obfervations. 

140*  The  firft  Difficulty  that  may  perhaps  be 
ftarted,  is  that  in  Tab*  VI,  Fig.  1.  we  have  repre- 
fented  one  fingle  Mufcular  Fibre  in  the  room  ofran 
innumerable  number  of  others,  which  conflitutethe 
whole  fide  of  the  Plumiformar  Mufcle  G  WP; 
Moreover,  it  feems  agreeable  to  Obfervation,  that 
one  of  thefe  Plumiformar  Mufcles,  reprefented  by 
QVPW,  is  not  confined  to  two  Plane  fides, 

GWP 
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GWPand  GVP;  but  diffufes  its  Carnous  Fi- 
bres, Pyramid-wife,  in  great  multitudes  from  a 
Point,  as  G,  like  a  VertktUum  or  Wheel,  in  the 
lhape  of  the  Extremity  of  the  inverted  Pyramid, 
V  G  W  :  This  happening  from  all  the  Points, 
G  N,  6*c,  of  the  middle  Tendon  G  D,  thefe  Fibres 
do  in  no  fafhion  reprefent  a  Plane ;  but  conftitute 
the  Figure  of  a  perfeft  Body,  with  Length,  Breadth 
and  Thicknefs, 

141.  In  anfwer  to  this  ;  to  (hew  that  our  fup- 
pofing thefe  Mufclestoconfiftof  Plane  fides(which 
is  a  method  we  have  judg'd  mod  expedient  to  con- 
vey thefe  Demonftrations  to  the  Underftanding) 
does  not  in  the  leaft  alter  or  enervate  the  Force 
of  the  Demon flrat ions  \  and  to  prove  that  the 
fame  prodigious  Force  wou'd  manifeU  itfelf  from 
every  particular  Mufcnlar  Fibre,  tho'  the  Calcu- 
lation had  been  made  from  a  greater  number  of 
the  Fibres  of  a  verticillated  Body,  inftcad  of  the 
two.  Fibres  G  W  and  G  V. 

Let  fuch  as  read  this  confidcr,  Firfi,  that  as  we 
have  only  taken  two  Fibres,  G  \V  and  GV,  for 
the  two  fides  of  the  Mufcle,  viz.  G  P  W  and 
and  G  P  V  (whether  folid  or  planed  fo  like  wife  we 
have  only  afcrib'd  half  of  the  Force  of  the  whole 
Mufcle,  G  V  P  W,  to  each  of  thefe  two  Fibres,  as 
by  (6t)  where  the  Force  of  one  carnous  Fibre, 
afting  according  to  Proportion  59.  was  found  to  be 
equal  to  a  Weight  of  22?  Pounds; to  reprefent 
the  Force  of  the  whole  Mufcle  GVPW,  we  were 
under  an  Obligation  of  doubling  223  Pounds  ;  fo 
that  the  full  Force  of  a  Mufcle  is  reprefented  by 
the  Force  of  two  Fibres,  or  446  Pounds  ;  this  is 
the  Foundation  of  what  is  to  follow. 

142.  Now,  for  the  benefit  of  unexperienced 
Perfons,  we  thus  compute,  that  the  Force  of  a 
Mufcle  is  the  fame,  whether  this  Force  be  ima- 
gined to  be  centered  in  two  Fibres,  as  G  W  or 

GPi 
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GP  >  oc  whether  the  Force  be  diftri  bated  amongil 
an  infinite  number  of  Fibres,  contained  in  the  fpace 
GVWP  ;  which  fpace  you  may  imagine,  if 
you  pleafe,  to  be  occupied  by  a  Body  confifting 
of  Length,  Breadth  and  Thickucis,  and  not  a 
mere  Plane  Figure. 

To  this  end,fuppofe  (Tak  VII.  Kg-  6.) a  Weight 
D  (not  unlike  7aL  VL  Fig.  4.  and  Prop.  48  J  of 
44Z  Pounds,  fufpended  at  a  Cord  DOS,  and 
fupported  by  another  equal  Weighty.  Now  if 
we  take  away  this  Weight  ^,  and  balance  the 
Weight  D  by  a  number  of  other  Weights  fanned 
to  oblique  Cords,  G>  A,  P,  &c.  each  of  which 
bears  a  Weight     hs  g,  p, ny  tye*  on  this  Account. 

If  we  now  conceive  the  Cords  to  be  fo  ordeiM* 
that  there  may  be  imagined  loo  Points,  like 
G  A  P,  &c.  in  the  length  of  the  Cord  G  O,  to 
which  the  oblique  Cords,  G  W,  G  A  B,  A 
C*Tc,  are  faft'md :  And  moreover,  that  there  are 
about  each  Point,  as  G>  or  A,  or  P,  &cm  not  only 
two  Cords,  as  here  at  G  and  A,  but  imagine 
10  to  be  placed  round  the  Circle,  like  the  Spokes 
of  a  Wheel,  or  VertkiBa  of  a  Plant ;  four  fuch 
Cords  we  have  defer ibed  to  iffue  from  the  Point 
P,       P  V,  P  T,  P  H,  P  R. 

Laftly,  let  it  be  alfo  fnppofed,  that  the  Weights 
5,  hy  m>  are  equal  to  one  another  ;  and  that 
the  oblique  Angles,  M  G  N,  B  A  P,  R  P  O,  &c. 
which  each  oblique  Cord  makes  with  G  O,  are 
alfo  equal,  and  of  8  Degrees  each. 

It  is  therefore  demanded,  what  the  Weights 
7,  hy  my  &c-  drawing  obliquely,  amount  to  ?  And 
how  great  a  Force  they  muft  altogether,  in  Con- 
junction, exert,  in  ordet  to  Balance  the  aforemen- 
tioned Weight  D- 

143*  To  find  this,  it  muft  be  confidered,  that 
we  have  imagined  the  Weight  D  to  be  drawn  by 
a  thoufand  Weights,  equal  in  gravity  to  one  an- 
other 
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other  :  Since  f  according  to  Prop.  142.)  there  are 
fuppofed  to  be  10  obliquely  drawing  Weights^ 
and  alio  we  have  imagined  100  fuch  Points  as  P. 

144.  Wherefore  each  little  Weight  &  b>  m,  &c. 
muft  raife  one  rhoufandth  Part  ol  the  Weight  D  ; 
or  according  to  (142)  a  Gravity  of  Pounds, 
which  each  was  able  to  fuftain  in  the  dircft  or 
perpendicular  Line  G  O. 

145.  But  confidering  that  they  draw  obliquely, 
each  fuch  Weight  as  m,  muft  exert  a  Power  fo 
many  times  greater  than  r,*l  of  D,  or  than  as 
the  Line  M  G  is  longer  than  N  G, 

146.  Now  forafmueh  as  the  oblique  Angle 
NGM,  of  each  is,  according  to  Borelli  (57)  of 
8  Degrees  ;  therefore  by  (58)  if  G  N  be  100000, 
G  M  muft  be  100982  ;  It  follows  (it  they  operate 
proportionably) as GN  :  To  G M  ; :  So  rlsl  i  To 

44* 
J  m  •  *• 

147.  So  that  each  little  Weight,  asm,  muft 
have  the  Gravity  of  7'*;,  which  is  the  firft 
Pofiulatum  (142  J 

148.  Now  the  Method,  by  which  the  Power  of  all 
thefe  little  Weights,  when  they  exert  themfelves  in 
order  to  raife  D,  or  442  Pounds, is  to  be  difcover'd, 
feems  to  be  the  phineft  thing  in  the  World  :  For 
do  but  multiply  the  Force  which  one  of  them,  as 
m  for  inftance,  exerts,  viz,.  vU-t,  by  the  number  of 
all  the  little  Weights,  that  is  by  1000,  and  the 
Produft  is  the  Force  of  them  all  afting  together, 
which  appears  to  be  446  Pounds ;  the  fame  which 
was  demonftrated  by  the  joynr  Aftionof  only  two 
Fibres. 

13  p.  By  thefe  Weights  and  Pullies,  you  may  ima- 
gine all  the  Power  which  is  exerted  by  every 
fingle  Fibre  of  a  Plumiformar  Mufcle  ,  fuch  as 
G  VP  W  (Tak  VL  Fig.  ij  to  meet  with  a  juft 
and  analogous  Reprefentaiion. 
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150.  For  you  may  obferve,  that  the  Weight  of 
446  Pounds  is  as  exadly  equivalent  to  the  Power 
exerted  by  this  whole  Mufcle  GVPW,  wheii 
you  have  fuppofed  it  made  up  of  a  thoufand  Fi- 
bres, as  when  before*  according  to  (61)  we  ima- 
gined it  to  confift  of  only  the  two  Fibres,  G  W 
and  G  V. 

151.  And  from  hence,  by  a  little  attention, 
what  we  have  laid  above,  at  Prop,  141.  may  ap- 
pear exceeding  plain  and  eafie  to  any  ordinary  Ca* 
parity  :  Namely,  that  alt  ho'  the  conftituent  Fi- 
bres of  a  Mufcle  were  imagined  to  amount  to  ten, 
or  a  hundred,  thoufand,  or  the  higheft  Number 
you  can  fuppofe,  the  very  fame  Force,  of  44^ 
Pounds,  will  always,  by  thefc  Methods  of  Calcu- 
lation, be  the  refult  of  the  whole, 

152-  And  to  proceed  yet  further  ;  we  fhall  find 
the  Dehoides  exerting  the  very  fame  Force;  tho* 
we  fuppofe  {Tab.  VL  Fig.  1.)  to  be  an  uojufi  Rc- 
prc  fen  tat  ion,  on  the  account  of  the  Number  of  the 
Plum ifor mar  Mufcles ;  tho5  we  imagine  the  Del- 
tonics  not  to  be  confined  to  two,  as  reprefented  by 
GVPW  and  H Z QL  ;  but  contrary- wife,  to  be 
endowed  with  many  of  thefe  Plumiformar  Parts; 
yet  we  fhall  eafily  perceive,  that  the  Force,  or 
Power  of  it  being  calculated  according  to  the  fore- 
going Rules,  the  Whole  will  be  exaftly  congruous 
to  the  Power  or  Force  already  demonftrated. 

153.  And  thus  the  Objefirion,  which  feemed 
to  oppofe  this  Hypothefis  with  the  greateft  Ap- 
pearance of  Reafon,  vanifbes  ■  and  the  Difficulties, 
under  which  fome  might  labour  to  conceive  the 
poffibility  of  two  fuch  Fibres,  asG  W  and  G  V± 
being  able  to  fupport  together  445  Pounds,  or 
each  of  them  fingly  half  of  that  Number,  are 
quite  cleared  and  taken  away :  Efpecially  when 
itisconfider'd  that  we  have  only  all  along  laid 
thefe   things  down  by    way  of  Suppofition ; 
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but  by  thcfe  Data  however*  the  whole  Force  of 
the  Mufcle  comes  to  be  cxafily  accounted  for  i 
The  Confequencc  proving  the  fame,  whether  we 
fuppofe  the  Mufcle  conitituted  of  a  Million  of 
Fibres  (as  in  all  appearance  there  are  avail  Num- 
ber) or  of  only  two. 

Let  the  Figure  or  Stru&ure  of  thcfe  Mufcles  be 
what  it  will,  this  Method  may  fervc  for  a  Sample 
to  fliew  by  what  Methods  their  Power  and  Force 
are  to  be  inveftigatcd. 

154.  In  all  thefe  Reflections,  pre  on  the  prodi- 
gious number  of  Fibres  ;  on  the  curious  and  pecu- 
liar form  of  the  Mufcles,  which  reprefent  Fea- 
thers joyned  to  a  Tendon,  as  to  a  Quill  (on  which 
Topick  con ful t  Tab,  V.  Fig.  10.  where  the  Stru&urc 
of  the  Deltoides  is  drawn  from  Sten  o's  Myologta  ;) 
and,laftly,  on  the  prodigious  and  almoft  incredible 
Force  exerted  by  them  ;  in  refle&ing,  I  fay,  on  all 
thefe  things,  the  adorable  Wifdom  of  the  Great 
Creator  muft  moll  Angularly  man  i  fell  it  felf. 

Stem  reprefents  the  Deltoides  confiding  of  13 
fiugle  Mufcle s  ■  that  is  fix  Plumitbrmar  Mufcles 
on  each  fide :  And  if  you  imagine  the  empty 
White-Spaces,  above  and  below,  to  be  full  of 
carnous  Fibres  (zsSttno  affirms,  />.  55.)  how  vaft 
mull  the  Number  be  conceiv*d  to  be  ?  And  as  to 
the  Force,  which  Stem  demonftrates  them  to  ex- 
ert, according  to  his  form,  it  cannot  be  much  lefs 
than  he  aflerts.  But  we  have  chofen  rather  to  fol- 
low Boy tlli  iu  our  Reprefcntarion,  according  to 
Tab.  VI.  Fig*  1.  ;  becaufe  by  this  means  we  appre- 
hend our  Demonflrarions  better  adapted  to  Capa* 
cities  unexperienced  in  Mechanics. 

15?.  But  to  penetrate  further  into  the  prodigious 
Number  of  the  Fibres,  and  to  difcover,  as  far  as 
poflible,  the  wonderful  Defign  ot  the  Creator,  we 
need  only  obferve  (to  keep  to  the  inftance  of  Tab. 
VI  Fig.  1.)  that  the  two  Fibres,  G  W  and  G  V, 

are 
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are  found  to  Balance  feparately,  a  Weight  of  223 
Pounds  (59)  that  is  jointly  446  Pounds ;  as  they 
reprefent  together,  the  whole  Plumiformar  Mufcle 
G  V  P  W. 

If  now,  inftead  of  two  Fibres,  we  fuppofe 
(143 ,  CiTV.)  this  Mufcle  to  comprehend  1000  Fi- 
bres; each  of  thefe  thoufand  Fibres  will  bear 
Titt  of  a  Pound  ;  that  is  not  half  a  Pound  to  each 
Fibre- 

And  if  the  Number  of  Fibres  were  to  be  ima- 
gined greater,  rhe  Weight  afcribed  to  each,  to 
bear  for  its  Portion,  wou'd  prove  muchlefs:  Or 
if  the  Dehoidest  according  to  Tak  V.  Fig*  10,  in- 
ftead of  two  Mufcles  comprehended  fix  (1 54);  each 
Mufcie  could  then  have  its  fhare  or  burden,  bur 
^  of  446  Pounds,  which  is  not  quite  150  Pounds 
each :  Thus  the  1000  carnous  Fibres  conflituting 
each  Mufcle,  cou'd  have  to  its  fhare  no  more  than 
T;::  or  Jm  of  a  Pound. 

156.  Now  who,  apprehending  this  Structure  of 
the  Mufcle,  can  think  on  it  without  acknowledg- 
ing the  Wifdom  of  the  Creator  ?  Who  has  made 
the  Tendons  tough  and  flrong  enough  to  bear, 
without  breaking,  the  Violence  of  the  Force  which 
they  are  obliged  to  fufter  in  exercifing  the  Quali- 
ties they  are  endowed  with :  At  the  fame  time, 
having  regard  to  the  Safety  of  the  moft  fine  and 
tender  Fibres,  by  laying  no  more  Jlrefs  upon  each 
of  the  Fibres  in  its  Office  than  it  is,  by  the  Af- 
liftance  of  fuch  a  multitude  of  its  Fellows,  able  to 
fuftain,  without  the  Icalt  Injury. 

157.  For  the  Weight  which  each  Fibre  fuftains 
will  be  much  lefs  than  ^  of  a  Pound  (1^5)  if 
the  Number  of  Fibres  in  each  Plumiformar 
Mufcle  much  exceeds  it  (as  tis  probable  they  do) 
1000  ;  which  was  what  we  fuppofed  (155)  them 
to  be* 

Vol.  I.  N  It 
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h  would  therefore  be  worth  any  ones  trouble 
to  inveft  igate  the  number  of  Fibres  in  each  Mufcle, 
as  near  as  poffiblc  ;  not  only  to  clear  the  determi- 
nate Number  of  Fibres  compofing  each  Mufcle 
(which  might  be  done  by  thofe  who  with  accura- 
cy pry  into  differed  Humane  Bodies)  but  alfo  to 
adjuft  exa&ly  how  many  of  thefe  Fibres,  placed 
breadthwife,  may  be  contained  within  the  I  pace 
of  an  inch.  Borelli  fays  (§.  115*)  that  50  Fibres 
thus  placed,  will  fcarce  amount  to  an  Inch  :  And 
as  to  the  Number  of  Fibres  in  each  Mufcle  we 
may  judge,  from  the  Flefli  of  Beafts,  that  many  of 
thefe  carnous  Fibres  make  but  a  fmall  Portion  of 
fuch  Mufcular  Flefh  as  we  daily  ufe  in  Food, 

158.  We  (hall  ceafeto  admire  at  what  is  ad- 
vanced in  7^.  VI*  Fig*  f*  concerning  the  Pofition 
that  is  here  laid  down,  viz..  that  one  fole  little 
Machine,  G  M,  of  the  Fibre  G  W  (and  fo  of  the 
other  Fibre  G  V)  is  able  to  fupporr  446  Pounds, 
when  we  confider  what  follows : 

The  foregoing  Proportions  have  made  appear 
that  the  ftrefs  laid  on  each  Machine,  as  G  M, 
bearing  not  more  than  its  Fibre  G  will  not 
amount  to  -t  I  or  two  Ounces  and  a  half. 

1 59.  Thus  the  fwiftnefs  of  the  Motion  imparted 
to  the  Weight  T,  by  the  contraction  of  the  little 
Machines  ABC,  &c.  {Tab,  VII.  Fig.  t)  where 
each  of  them  are  drawn  up  into  the  form  of  a,  £,  t  , 
&c.  will  not  appear  fo  improbable  ;  feeing  that  if 
there  were  no  Weight,  fuch  as  T,  fufpended,  rhe 
conclufion  (viz*,  that  the  Fibre  to  which  T  is  fuf- 
pended, mu ft  rife  with  the  Velocity  above-men- 
tioned) wou'd  be  in  it  felf  the  moft  obvious  thing 
in  the  World  ■  Becaufe,  by  the  foregoing  Fropo- 
fition,  the  weight  is  reprefented  fo  fmall,  that  a 
fingle  Fibre  or  Hair,  can  be  put  to  no  great  ftrefs 
to  bear  it ;  cfpecially,  confidering  that  it  has  been 
already  declared*  that  the  Weight  of  223  Pounds 

afcribed 
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afcribed  ftp)  to  a  firtgle  Fibre  (which  is  the  chief 
thing  that  can  raife  any1  Difficulty)  is  only  thus 
fuppofed  by  way  of  Hjfpothefu  ;  for  the  conveniency 
oi  conveying  to  the  Mind  fuch  a  juft  Idea  of  ths 
Matter,  as  may  do  no  wrong  to  the  realCalculation- 

i6q.  Now  fince  we  have  fhewed  before  (sop) 
that  tho'  the  Mufcular  Force  be  ever  fo  much  aug- 
mented by  the  multiplication  ofdiefelittleMachinesj 
yet,  their  difpofition  is  proved  to  be  fuch,  that 
they  all  afting  together,  cou'd  not  raife  the  Weight 
fufpended  to  the  Elbow  if  it  had  been  but  one 
Pound  heavier ;  and  that  the  multiplying  thefe 
Machines  does  only  ferve  to  encreafe,  or  multi- 
ply, the  Velocity  of  the  Motion. 

Therefore  Perfons  not  thoroughly  acquainted 
with  Mechanics  may  yet,  feem  to  queftion,  how  it 
can  be  poflible  that  the  Force  of  the  Mufcles  is 
really  augmented, when  the  Weight  which  is  raifed 
is  in  no  wife  encreafed* 

To  anfwer  this,  they  ought  to  be  informed* 
that  a  really  augmented  Force  is  as  much  required 
to  encreafe  the  Velocity  of  Motion,  as  to  raife  a 
greater  Weight  with  the  fame  Velocity  :  This  is 
what  all  Mathematicians  know. 

This  alfo  is  made  appear  by  the  Pulley  Stru&ure 
(Tab.  VII.  Fig*  4.)  where  the  augmentation  of  the 
Velocity  with  which  the  Weight  T  is  raifed,  re- 
quires each  time  more  Force  and  new  Weights*  as 
my  tt)&c*    See  the  *$tk  Remark,  10%, 

16  \,  That  this  obtains  in  other  Mechanical  In- 
ftruments,  is  what  Mechanics  are  convinced  of* 
and  what  may  be  eafily  obferved :  For  fuppofe 
(Tak  VL  Fig.  7.)  AB  to  be  a  Balance  or  a  Steel- 
yard, turning  about  D,  and  the  Arms  A  D  and 
A  B  to  be  equal ;  as  alfo,  the  Weights  A  and  B  : 
*Tis  very  plain,  that  the  faid  Steelyard  A  B  being 
turned  into  the  Pofition  MK,  the  Weight  A 
will  run  down  the  Arc  A  M,  and  the  Weight  B 

N 1  down 
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down  the  Arc  B  K  in  the  fame  fpape  of  time  ; 
and  that  the  Arcs  being  equal  Parts  of  the  faid 
Circle,  they  mull  like  wife  move  with  equal  Velo- 
city. 

Therefore  if  the  Weight  B  were  to  be  balanced, 
when  its  Gravity  is  encreafed  thrice  as  much  as  it 
was,  or  when  two  equal  Weights  G  and  H  are  added 
to  it,  the  Weight  A  mufl  neceflarily  bcalfifted  by 
two  others  of  equal  Gravity,  or  have  its  Force 
multiplied  by  three,  as  we  fee  it  has  when  the 
Weights  E  and  F  are  added  to  it,  Again,  if  wc 
wou'd  make  B  move  with  a  Velocity  three  times 
as  fwift  as  it  had  before,  let  the  Point  B  be  re- 
moved to  C,  fo  that  DC  may  be  thrice  as  long  as 
D  B:  Wherefore,  when  the  Machine  turns,  and 
A  defcribes  the  Arc  A  M,  the  Weight  C  will 
defcribe  the  Arc  CL,  in  the  fame  fpace  of  time, 
which  being  thrice  as  great  as  A  M,  therefore 
the  Weight  C  runs  thrice  as  fwiftly  as  A  or  B. 

But  to  balance  this  Weight  C,  when  it  moves 
thrice  as  faft  as  B,  it  is  plain  that  the  Weight  A 
muft-be  multiplied  by  three,  or  receive  the  Addi- 
tion of  two  other  Weights,  each  equal  to  itfelf, 
fitch  as  E  and  F;  otherwife  it  cannot  raife  up  the 
Weight  B,  which,  placed  at  C,  is  equal  to  B  GH ; 
which  happens  on  the  account  of  that  Velocity,  re- 
ceives a  threefold  Augmentation* 

Thus  the  Obje&ion  flatted  in  Atjp.  160  is  re- 
moved. 

161.  Before  I  conclude,  'tis  incumbent  on  me 
to  beg  that  the  experienced  Mathematicians  will 
excufe  my  Prolixity  ;  not  only  in  the  Demonft ra- 
tions themfelves  but  inconfuming  Time  to  anfwer 
fuch  frivolous  Objections  as  might  be  ftarted  by 
Pcrfcms  unexperienced  in  thefe  forts  of  Studies  ; 
which  renders  the  whole  too  long  and  tedious  for 
expert  Judgments* 

But 
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But  if  they'll  pleafe  to  confider,  that  this  Cal- 
culation is  wholly  devoted  to  the  ufe  of  unexpe- 
rienced Perfons,  and  not  calculated  for  the  Tafte  of 
nice  Mathematicians,  who  are  too  well  informed 
in  thefe  Matters  already,  to  want  fuch  mean 
Helps  1  I  hope  I  may  obtain  their  Pardon.  The 
Perfons  for  whom  thefe  Denxonilrations  are  col- 
lected, are  fuch  as  being  unexperienced,  have  not 
habituated  themfelves  to  heap  up  together  any 
coufiderable  Number  of  Lemmata,  or  previous 
Proofs,  before  they  come  to  the  Matter  itfelf, 
whofe  judgments  cannot  be  informed  in  tilings  oi 
this  Nature,  without  enlarging  the  Stile,  and  de- 
fcribing  Particulars  more  Verbofely  ;  which  is  a 
Means,  I  have  imagined,  will  convey  my  Defigns 
more  plainly  to  their  Apprehenfions. 

They  that  defire  to  view  this  Matter,  as  it  is 
more  exprelly  and  accurately  handled  and  Demon- 
ilrated,  may  have  recourfe  to  that  well  digefted 
Work,  De  mom  Ammahmy  written  by  the  Great 
and  Celebrated  Mathematician  jiforaft :  whofe  Prin- 
ciples and  Obfervations  we  have  here  made  ufe 
of;  endeavouring  in  the  mean  time,  ro  render  his 
Demonft  rat  ions  intelligible,  by  the  concifeft  and 
eafieft  Methods  we  cou'd  devife,  to  fuch  as  have 
but  little  Knowledge  of  Mathematical  Studies. 

The  End  of  the  Demonflration  of  the  Force  cf  the 
Mufcks. 


Sect- 
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S?CTf  XVI,  the  Different  Courfe  rf the  Mufmlar 
Fibres, 

I  n  order  to  have  a  juft  and  true  Notion  pf  the 
various  and  different  Courfes  of  the  Fibres,  we 
fhall  reprefent  to  you  a  few  Inftances  in  7&VIII. 
Fig,  i.  where,  in  the  Mufcle  called  the  Deboides  A, 
you  may  obferve  the  Fibres  faft'ned  imoveably 
upon  the  Shoulder  C,  and  to  the  Tube  or  Bone 
of  the  Arm  turning  to  the  Joint  of  the  Shoulder 
at  D,  letting  the  Arm  hang  downwards,  as  it  is 
fhewn  here  with  all  its  Fibres  extended  in  their  ut~ 
moft  Length.  But  when  thefe  Threads  between 
C  and  D  are  contra&ed  with  any  Force,  as  you 
may  fee  them  in  the  other  Shoulder  at  B;  then 
the  Arm  muft  be  lifted  up,  as  at  B  E. 

The  Pc&oral  Mufcle  K,  being  likewife  here  in* 
ferted  in  the  Breaft-Bone,  with  one  end  of  its  Fi- 
bres at  F,  immoveably,  and  with  the  other  end  D, 
jn  the  Tube  or  Bone  of  the  Arm,  moveably ;  it 
appears,  that  upon  the  Contra&ion  of  the  faid  Fi- 
bres they  would  draw  the  Arm,  bending  it  at  the 
Shoulder  Joint  forwards  to  the  Breaft, 

If  wc,Yiew  the  Courfe  of  the  Fibres  in  the 
Mufcle  called  the  Latifjimus  dor  ft  A,  A,  {tab.  VIII. 
■Ftg.  2.)  on  each  fide,  it  appears  that  they  draw 
the  Arm  downwards  and  backwards ;  for  which 
reafon  Anatomifts  give  it  the  name  of  Ani-Sealptor. 

In  the  Gafterocnetnii  BB,  which  lie  in  the  Calf  of 
the  Leg,  and  are  fattened  the  one  above,  about  the 
Knee  at  one  end,  as  the  other  is  below  to  the  Heel" 
Bone  by  a  ftrong  Tendon  C  ,•  it  may  be  obferved, 
that  the  Fibres  run  ftrait  downwards,  wherefore" 
upon  the  contra&ing  thereof,  the  Heel- Bone  muft 
be  moved  backward  and  upwards,  and  the  Foot 
downwards.  If  one  lifts  up  the  Heel-Bone,  and 
Jays  on?s  Hand  upon  the  Calf  of  the  Leg,  one  may 
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feel  the  Mufclcs  fwcll  and  contra£t  themfelves  in 
that  Place.  Thefe  few  Inflances  may  fuffice  to 
give  any  one  a  general  Notion  of  the  Motions  of 
the  Mufcles  by  the  Defcriptioti  of  the  Courfe  of 
the  Fibres  whereof  they  are  Compofed. 

Sect.  X  VII.  Convittions  from  the  foregoing  OA- 
fervatiottf* 

This  wonderful  Structure  of  the  Mufcles  feems 
to  me  of  too  great  Importance  not  to  place  them 
before  the  Eyes  of  fuch  as  are  unexperienced  in 
Anatomy,  by  the  two  Figures  of  the  Mufcles,  as 
they  lye  upon  a  Human  Bod)T}  before  and  behind. 
{Tak  VII  t  FSg.  1,  and  2  J  taken  from  Dr*  Brown. 


CONTEMPLATION  XL 

Of  the  Banes, 

Sect,  1  7%e  ^Tranfitim  to  the  Bones* 

NO  W  whatever  Art  and  Wifdom  appears  in 
what  has  been  faid  concerning  the  Body  ; 
and  with  whatever  Luftre  the  things  hereof  may 
fliine,  how  necelfary  and  ufeful  focver  all  its  Veins, 
Nerves  and  other  Parts  may  be  ;  yet  all  this  ama- 
zing Structure  would  be  in  vain,  and  the  whole  Bo- 
dy, like  a  wet  Sack,  would  cling  or  flick  toge- 
ther, and  confequently  hardly  be  in  a  Condition  to 
esert  any  one  Motion  with  Regularity,  nor  yet  be 
able  to  remove  one  Foot  out  of  the  place  it  was  in; 
(wherefore  it  might  perhaps  hare  reprefented  an 
Ingenious  and  Wcll-compofed  Machine,  but  yet  ae 
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the  fame  time  would  be  really  nothing  more  than 
a  very  ufelefs,  weak,  and  pkifal  Lump,)  unlefs  the 
Gracious  Creator  had  at  the  feme  time  vouch- 
fafed  to  fupport  it  by  the  Stiffiiefs  ai&Hardnefs  of 
Bones,  and  fo  render  it  prop 
Fun&ions. 

Sect.  II.  77*  Scull  and  B$ks  oj  tlx  Head. 

Tho'  the  Remarks  that  Artomif!&^e  made 
upon  Bones  are  numbertefs,  we  ftiall  only  here 
produce  a  few  of  the  chiefeft  o$  'em.  And, 

i*  Can  it  be  thought  there  was  no  Wiftiom  ex- 
erted, when  we  conflder  that  the  Brain  being  of 
fo  foft  a  Matter,  ibight  havebeen  tkfi&f  preffed 
and  wounded  by  external  Accidents,  to  the  ha- 
zard of  our  Lives ;  to  prevelt  thfgfame,  it  is 
cloathed  and  encompafs'd  witS|a  h|g|§ftbftance 
made  of  Bone,  which  we  call  tpi  SkgS  ? 

2.  That  this  Skull  does  not  m^Cii^M  pne  only 
hard  Piece,  but  of  fcveral  PartMoytled1  together, 
which  may  be  divided  by  a  fmd  of  intervening 
Sutures,  to  the  end  that  they  may  ^  moveable 
and  yielding  in  unborn  Children,  afl&e  time  of 
their  Mothers  Delivery  ;  for  want  of^hich,  Mo- 
ther and  Child  might  both  Perifh.  • 

3.  That  fuch  Moveablenefs  ceafes^s  the  Chil- 
dren grow  in  Years,  when  it  witold  S&rwife  be 
Prejudicial,  and  then  the  PrinciJW  u(|lp?hofe  Su- 
tures, is  to  maintain  a  tammunCTiogl^ween  the 
Membranes  that  encompafs  tni  B#iP  and  the 
Skull.  «!  ff^ 

We  fee  a  great  Proof  thereof  mm  Ipsb;  foraf- 
much  as  at  the  Top  of  the  He|8  wte||fthe  Sa- 
gittal and  Coronal  Sutures  crofs  each  0^5  there  is 
found  an  Opening  between  the  Bones*  rvfrhich  in* 
New-born  Children  is  all  cover'd  wfilt  a  Mem- 
brane, upon  which,  if  you  lay  your  ;fjnger,  yon 


TheChriJlianPbilofopher.  197 

may  perceive  the  beating  of  the  Parts  in  the  Head  ; 
bat  in  time  the  fame  is  filled  and  clofed  by  a  fo- 
lid  Bone. 

4.  That  the  Skull,  tho'  every  where  of  fo  folid  a 
Subftance,  has  yet  holes  in  it  in  all  Places  where  it 
is  neceffary,  to  afford  a  Paflage  for  the  Medulla  Spi- 
nalis and  Blood  Veffels  from  the  Brain ;  particulai- 
ly,  that  there  are  found  in  the  Ears  fo  many 
Angles  and  Canities,  artificially  hewen  out,  as  it 
were  in  Bones  as  hard  as  Rocks,  for  the  Reception 
of  the  wonderful  Inflruments  of  Hearings  placed  in 
fuch  an  order  as  they  appear  to  us. 

5.  That  there  is  an  Orifice  in  the  upper  Cheek- 
Bone,  thro'  which  the  Air  paffes  by  the  Nofe  in- 
to the  Lungs ;  ai*d  for  want  of  which,  no  Child 
could  eafily  fuck,  nor  full-grown  People  themfelves, 
keep  any  Liquor  or  moift  Food  long  in  their 
Mouths. 

To  fay  no  more,  it  is  obvious  enough  to  every 
one,  how  great  the  Inconvenience  would  be,  if  a 
Man  were  forced  to  Breath  thro*  the  Mputh  only, 
and  not  thro*  the  Nofe. 

Now  thofe  who  would  take  the  farther  trouble 
of  confidering  theBones  of  the  Head  in  the  minuteft 
Circumftances  thereof,  and  learn  from  Anatomy 
the  Ufes  which  the  Diligence  of  Enquirers  has  hi- 
therto difcovered ;  might  fee,  that  among  all 
the  Number  of  them,  that  there  is  no  Part,  no 
Cavity,  no  Orifice,  tho*  ever  fo  fmall,  but  what 
has  its  neceffary  Ufe ;  and  that  not  only  for  the 
Eafe  and  Well-being,  but  even  many  times  for  the 
Support  of  our  precious  Lives. 

Sect.  III.  The  Back  Bone. 

But  now  as  the  Brain  is  encompafs'd  with  a 
Bony  Cafe,  that  it  may  not  eafily  be  affe&ed  by 
any  external  Inconvenience ;  the  like  Defence  feemed 

to 
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to  be  not  left  neceflary  to  the  MeduUa  Spina* 
lis  againll  all  outward  Harms ;  for  that  confuting 
of  the  Soft  Matter  of  the  Brain,  mult  be  carried 
downwards  in  order  to  communicate  the  Spiritu- 
ous Juice  thereof,  by  the  Nerves  to  many  Parts, 

To  this  purpofe  a  hollow  Tube  of  bone,  like 
that  of  the  Leg,  fcems  to  have  been  fufficient,  be- 
caufe  it  might  have  contain'd  and  fecured  the 
fame  againft  external  Violence  ;  but  on  the  other 
hand,  there  occurM  an  Inconvenience  which  muft 
be  prevented,  namely,  that  the  Body  would  re- 
main as  immoveable  as  if  a  Stake  were  run  thro* 
it,  and  be  entirely  difabled  from  bending  it  felf  in 
any  manner* 

And  again,  if  Joints  had  been  made  in  this  Tube 
that  includes  the  Spinal  Marrow,  fuch  as  are 
in  the  Elbow,  Fingers,  &c.  the  following  Incon- 
veniencies  would  have  happened. 

Fhft,  That  the  Parts  of  this  Tube  making  fmall 
Angles  with  each  other,  or  being  entirely  bent  down 
towards  one  another,  the  Medulla  Spinalis  muft 
have  followed  fuch  an  Inflection,  and  the  Courfe 
of  the  Nervous  Juice  would  have  been  obftrufted 
by  thefe  accute  Angles  ;  which  of  how  great  Con- 
fequence  it  is,  is  well  known  to  thofe,  who  by  the 
like  Obflru&ions  have  not  only  fallen  into  Lame- 
nefs,but  even  Agues,  Putrefaftion  and  Rottenefs 
of  the  Bones,  and  have  loft  their  Lives  too  thereby. 

Secondly,  Tho*  none  of  thefe  Inconveniencies 
fliould  happen,  yet  the  Body  might  by  fuch  fort 
of  Joints  be  bended  forwards,  and  in  fome  man- 
ner backwards  too,  but  by  no  means  fide-ways, 
as  is  plain  in  the  Elbow  and  Fingers. 

Indeed  if  Articulations  were  to  be  made  like 
thofe  of  the  Shoulder  or  Hip  ;  and  that  the  Os  Ro- 
tnndttm^  or  Knob  of  one  Tube,  fliould  turn  or  be 
moved  in  the  Cavity  of  the  other,  it  is  eafie  to 
fee  that  the  Inflexion  would  happen  on  all  fides: 

But 
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But  It  is  likewife  true,  that  the  Spinal  Marrow 
could  not  fuffcr  more  in  any  Difpofition  ;  foraf- 
much  as  being  obliged  to  run  thro*  the  Thicknefs 
of  fuch  a  Bone>  it  could  not  avoid  being  ftraitenM 
and  prefled  by  the  Motion  thereof  and  foon  ren- 
der'd  unfit  for  its  Ufes. 

To  prevent  all  thefe  Inconveniencies,  and  to 
render  the  Body  flexible  on  all  fides,  and  yet  to 
avoid  fuch  Conftridion  of  the  Medulla  Spinalis^  by 
making  fome  little  Angles  ;  and  chiefly  to  fecure 
the  fame  quite  round,  again  ft  all  Occurrences,  let 
the  moft  skilful  Engineer,  or  the  greateft  Mathe- 
matician, confider  with  himfelf,  whether  he  could 
better  folve  this  important  Problem  in  Media- 
nicks,  and  attain  all  thefe  Ends  by  a  more  perfect 
Structure  than  that  which  the  adorable  Wifdom  of 
the  Great  Creator  does  here  fet  before  us,  Thofe 
who  defire  a  fliort  Conception  thereof,  let  them 
view  Tab  IX.  Fig.  1.  where  the  Back- Bone  is  re- 
presented, confifting  of  a  Number  of  little  Vet- 
ubr&  placed  upon  one  another ;  each  of  which  has 
a  great  Hole  in  the  middle,  in  order  to  let  the  Spi- 
nal Marrow  pafs  thro5  it,  by  which  means  all  of 
them  together  compofe  a  hollow  Tube  from  Top 
to  Bottom  ;  which  being  infle&ed,  either  right 
forwards  or  on  either  fide,  do,  by  reafon  of  the 
fmallnefs  of  the  faid  Vertebra,  fcarce  make  any 
Angles,  or  very  little  ones:  In  the  fame  manner 
as  it  were,  as  in  the  Multangular  Figure  AEB, 
F,  C,  G,  D  (Tak  XI.  Eg.i.)  in  which  we  fee  little 
and  infenfible  Fleftions,  where  if  the  fides  were 
made  a  little  fmallcr  ;  or,  ifinftead  of  AE,  two 
or  more  other  fides  were  taken,  the  Figure  would 
be  very  near  Circular;  that  is  to  fay,  without  any 
Angles  at  all,  at  leaft,  any  that  are  perceptible  to 
us- 

Now,  fince  it  appears  from  hence,  that  if 
we  inferibe  a  Polygons   in  a  Circle  of  fewer 

and 
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and  greater  fides,  as  A  B,  B  C,  C  D,  the  Angles 
VABC,  BCD,  &c.  arc  much  lefs  and  more 
ttltc  than  the  Angles  AEB,  E  B  F,  &c.  which 
arc  made  when  the  Circumference  of  the  Poly- 

fone  Figures  confifts  of  more  and  fmaller 
'arts:  We  fee  likewifc,  that  to  prevent  fuch 
acute  Angles,  it  was  htfre  neceflarv,  that  the 
Vertebra  ftiould  be  very  fmall,  and  therefore  very 
numerous. 

Sect.  IV.  7%e  Vfes  of  this  StruBure  of  the 

Back-Bone. 

No  w  can  any  one  imagine  that  the  Divifion  of 
this  Tube  into  fuch  fmall  Parts  as  thofe  of  each 
Vertebra  (which  was  jult  necelTary  in  this  place 
and  no  where  elfe)  could  have  been  made  only  here, 
;  and  in  no  other  Parts  of  the  Body,  without  the 
'  wife  and  premeditated  Purpofes  of  a  Great  Gre- 
ater ? 

Moreover,  becaufe  this  Back-bone  was  not  to 
be  moved  by  Joints,  but  inflc&ed  without  Angles, 
we  fee'  in  the  Figure  above-mention'd,  how  this 
is  raoft  regularly  brought  about,  by  faft'ning  each 
Vertebra  to  the  next  above  and  beneath  it  by  an 
intervening  Cartilage;  from  whence  the  three  fol- 
lowing andfo  neceflary  Ufes  do  refult : 

1.  That  by  the  intervention  of  fuch  a  Cartilage, 
the  Vertebra  are  hinder'd  from  rubbing  and 
wearing  out  each  other. 

2.  Forafmuch  as  in  the  bending  the  Back-Bone 
(on  the  Right  fide  for  inftance)  the  Vertebra 
on  the  fame  fide  rauft  be  brought  hearer  to  each 
other,  and  upon  the  Left  and  oppofite  fide  at  the 
fame  time  muft  recede  farther  from  each  other  : 
That  this  Cartilage  has  fuch  a  Faculty  as  to  be 
able  to  ferve  for  both  Purpofes,  and  to  permit 
that  the  Back-Bone,  by  the  mutual  approach  of 


the  Vtrtehr*  at  the  times  of  bowing  or  bend- 
ing on  the  Right  fide,  are  prelfed  Something  clofur 
together,  and  Co  render *d  as  it  wtre  Thinner;  and 
at  the  fame  time  on  the  Left  fide  proportionably 
extended,  and  fo  became  as  it  were  Thicker. 

3.  And  that  which  is  particularly  required  here, 
is,  that  this  Cartilage  fcould  likewife  have  an  Efa- 
ter  or  Expanfive  Faculty,  which,  upon  its  being 
compreflfcd  on  the  Right  fide,  fliould  caufe  it  to 
rife  up  again  5  and  when  extended  on  the  Left 
fide j  fhould  likewife  contraft,  or  draw  it  in  again. 

Thus  this  Cartilage  is  not  only  proper  to  ren- 
der the  Inflection  of  the  Back- Bone  cafie  and  con- 
venient ;  but  likewife  to  exert  itfelf  with  a  feniible 
Force  for  the  Reduction  of  the  fame  into  its  na- 
tural State  after  Inflection  ;  The  greateft  Mathema- 
ticians having  enquired  into  this  with  the  utmoft 
Diligence*  have  been  obliged  to  acknowledge  it 
for  a  wonderful  piece  of  Work,  Bore///,  Far.  58. 
De  motu  Aninwliumc&Ws  it  Artifitittm  Structure  Spiv 
n&  Dorjt)  or  the  Artificial  StruBure  of  the  Back-Bone* 
and  begins  his  Enquiry  by  afcribing  thefe  and  fuch 
like  Matters,  to  the  fVifdom  oj  the  Divine  Archi- 
tect 


Sect,  V.  72*  Whirl-Boms. 

W  e  (hall  pafs  by  the  Wonders  that  might  be 
obferved  in  the  Eminences  or  Heads  of  the 
Vertebr&y  into  which  the  Mufcles  are  inferted 
for  Motion  ;  and  in  the  Holes  that  are  therein 
for  a  Faflage  for  the  Blood  Veflels  ;  as  likewife 
the  Cavities  that  are  between  every  two  Ver- 
tebra ,  and  thro*  which  the  Nerves  that  are  de- 
rived from  the  Medulla  Spinalis,  pafs  to  their  re- 
fpe&ive  Parts  s  the  lead  of  all  which  may  furniih 
us  with  fufficient  Matter  of  AftoniUiment  at  the 
Wife  Defigns  of  the  Creator. 

Par- 
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Particularly  the  Stmfture  of  the  two  higheft 
Vertebra  of  the  Neck  is  very  wonderful,  which, 
becaufe  the  cafe  does  here  require  it*  and  to  the 
end  that  the  Motion  ot  the  Head  may  not  be  ob- 
ftrufted,  are  each  of  'em  of  a  different  Figure  ; 
and  the  fecond  of  'em  has  an  Eminence  which 
ierves  for  a  Pin,  upon  which  the  Head  may  turn 
by  the  means  of  the  firft  Vertebra*  He  that 
defires  to  be  farther  in  ft  rutted  herein,  may  confute 
the  Books  of  Anatomy  which  are  in  every  ones 
Hand  ;  and  if  he  be  in  earned  in  his  Enquiry  into 
the  Glory  and  Greatnefs  of  his  Creator,  make 
the  right  uie  thereof 

Sect.  VI.  The  Ms. 

Nor  to  dwell  too  long  upon  the  ufe  of  the 
Ribs,  which  form  the  Space  and  Cavity  of  tha 
BreaO;,  in  order  to  leave  room  enough  for  the  Heart 
and  Lungs  to  move  in*  and  at  the  fame  time  to 
defend  the  latter  from  all  External  Violence  :  Let 
any  one  ask  himfelf,  whether  it  be  owing  to  mere 
Chance^  that  thefe  Ribs,  in  the  part  where  they 
are  faft'ned  to  the  Cartilaginous  Breaft-Bone, 
are  likewife  compofed  of  a  Cartilaginous  Subftance, 
to  the  end,  that  when  they  move  at  Refpi  ration 
or  drawing  in  of  the  Breath,  they  may  be  more 
eafily  infle&ed  by  the  Mufcles;  and  after  that 
the  Operation  of  the  Mufcle  ceafes,  they  may, by 
their  ortm  Elaftick  Force,  return  to  their  former 
State,  and  thereby  contribute  very  much  towards 
Breathing, 

Concerning  their  Power  and  Aftion,  you  may  fee 
what  the  Learned  BoreQi  has  faid  in  his  Second  Part* 


Sect, 
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Sect-  VII.  the  Hip-Bones. 

T  o  mention  curforily  the  reft  of  the  Bones,  and 
particularly  the  Hip-Bones,  with  whofe  moft  nc- 
ceffary  Service  we  fhould  be  fufficiently  paid,  if  they 
were  of  no  other  life  only, than  co  fecure  and  Rrengch- 
en  the  Wombs  of  Women,  from  whence  all  Man- 
kind receive  their  Birth  ^  befides,  that  they  afford 
both  to  Men  and  Women  an  immoveable  Fukhrum, 
or  Support,  to  the  Thighs,  Legs  and  Feet  in  bear- 
ing the  whole  Body  :  It  fliould  feern  therefore  thac 
nothing  remains,  but  to  give  fome  account  of  the 
Stmtture  of  the  Arms  and  Legs,  of  which,  as  al~ 
fo  of  their  Articulations  and  Joints,  fomething  has 
been  already  faid  in  our  Contemplation  of  the  Mufckst 
fince  it  was  impoflible  to  treat  ofthefe  laft  with 
any  manner  of  Clearnefs,  without  fome  knowledge 
of  the  former,  to  which  therefore,  if  any  one  thinks 
it  neceffary,  he  may  have  recourfe. 

Sect,  VIII.  The  thigh-Bone. 

Let  then  a  Philofopher  that  is  enquiring  af- 
ter Truth,  take  into  his  Hands  fuch  a  Thigh-Bone 
as  we  have  defcribed  (tab.  IX.  Pig.  3.)  A  E,  and 
fuch  as  he  may  have  met  with  many  times  in 
Church- Yards  and  Charuel-Houfes,  without  taking 
any  notice  thereof,  and  he  may  fee  in  this  alone, 
the  great  Creators  wonderful  Direction  to  fo  many 
neceflary  Ufes,  For  he  will  find,  fifi,  that  the 
fame  is  very  hard  and  (tiff  to  enable  it  to  bear  the 
Body  j  but  at  the  fame  time  hollow,  that  it  may 
not  incumber  the  Motion  thereof  by  its  Weight  ; 
and  at  the  fame  time  to  be  provided  with  a  Mar- 
row, that  is  fo  neceffary,  and  to  keep  it  ready  tor 
the  Service  which  it  is  to  perform,  of  which  here- 
after. 

SkwJfy, 
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Secondly,  That  in  Tab.  IX.  Ftg.  4.  the  Knob  or 
Head  of  the  Bone  A  is  round,  and  is  fo  accurate- 
ly adapted  to  the  Os  Ifcha,  or  Hip-JBone  B,  that  ic 
can  turn  round  therein,  and  be  moved  on  all  tfdes, 
'thirdly  ^  To  gire  fome  flight  Defcription  of  this 
Joint,  lince  the  Figure  will  help  us  therein  ;  can 
we  difcover  no  Wifdom  m  the  following  Particu- 
lars ?  viz,  Ftrjly  this  Knob  A,  is  furrounded  with  a 
kind  of  a  fmooch  polifhed  Cartilage,  ro  the  end 
that  it  may  perform  its  Motion  without  Reliitance 
and  without  Pain.  Secbitdk,  that  to  give  the  great- 
er Stcadincfs  to  the  Joint,  this  round  Bone  A,  is 
faft'ned  in  the  Cavity  as  it  were  with  a  Rope  or 
Tendon,  by  a  Strong-band  by  which  however  does 
not  obftrutt  its  Motion.  And  Laflly,  that  a 
broad  Band,  a%  (unrounding  the  whole  Joint  (but 
which  in  this  Figure  is  reprefented  as  cut  thorough) 
tics  the  whole  together,  ftill  preferring  the  Free- 
dom of  Motion. 

Fourthly,  To  proceed  in  the  Contemplation  of 
the  aforefaid  Thigh-Bone  (7ai>.  IX.  Fig.  3.)  it  has 
two  Eminences  or  Heads,  D  D,  at  the  place 
where  it  makes  a  Joint  with  the  Leg  or  Shin-Bone 
below  at  the  Knee;  which  are  both  1  ike  wife  encom- 
pailed  with  Cartilages,  that  they  may  flip  the  more 
conveniently  and  fmoothly.Thefe  two  Heads,D  D, 
or  ii,in  Tjit.TX.F^.s.)  have  between  them  a  pret- 
ty deep  Hollow  or  Groove  e,  and  are  both  adapted 
to  two  Cavities  cc,  which  are  above  in  the  Shin- 
Bone  Kj  and  that  again  has  an  Eminence  lying 
between  the  two  Holes  c  c,  which  is  like  wife  adapt- 
ed, and  enters,  into  the  internal  Angle  ef  between 
the  Heads  of  the  Thigh-Bone  it.  Now,  need 
we  fay  any  more  to  prove  very  evidently  the  De- 
ligns  of  the  Divine  Archtteft  ?  And  he,  who  in 
any  wife  comprehends  it,  muft  he  not  be  convinced 
thit  this  Joint  is  of  a  different  Structure  than  tha* 
of  the  Thigh-Bone  ;  and  that  it  ought  to  be  fo, 
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forafifluch  as  the  Knee  is  only  to  be  bent  forwards 
and  backwards,  but  by  no  means  fideways,  as  the 
Thigh-Bone,  and  that  otherwife  it  would  pro- 
duce a  very  irregular  Gate. 

Ftfthlyy  To  fay  nothing  of  the  Ligaments  or 
Bands,  which  (like  as  in  the  Joint  o(  the  Thigh 
with  the  Hip-bone)  preferves  all  this  from  dis- 
jointing :  Nor  like  wife  of  the  Knee-pan,  the  ufe 
of  which  is  beft  known  to  them  who  having  broken 
the  fame  by  any  Mifchance,  are  thereby  deprived 
of  the  chiefeft  Strength  of  this  Joint. 

Could  any  one  fee  that  the  little  round  Bodies 
B  and  C  (Tat.  IX-  Fig.  3.)  are  of  fo  great  ufe 
for  the  Infertion  of  the  Tendons  of  Principal 
Mufeles,  and  ft  ill  fuppofe  that  this  Bone  had  ac- 
quired its  Form  without  Defign  ?  In  which,  not 
one  Eminence,  not  one  internal  Angle  is  to  be 
found,  which,  if  it  had  been  of  a  different  Structure, 
would  not  have  occafion'd  remarkable  Inconveni- 
encies  to  Men. 

If  any  Body  would  fee  the  manner  of  fuch  a 
Structure  at  his  Eafe,  he  need  only  confider  the 
Claw  and  Leg  of  2LFu8et9  and  that  to  which  it  is 
faft'ned  at  both  Ends,  where  he  will  find  Some- 
thing very  analogous  to  what  we  have  now  de- 
fer ibed. 

Sect.   IX.  77*  Teeth. 

To  the  abovementioned  account  of  Bones  we 
might  have  added  the  particular  Properties  of  thofe 
whereof  the  Teeth  are  compounded,  and  how 
they  differ  from  other  Bones,  to  the  end  they 
may  be  the  better  adapted  to  their  own  Ufes^ 
Now  in  cafe  they  had  been  produced  by  Chance, 
or  by  Caufes  operating  without  Underftanding5 
why  are  thefe  Bones  cxa&ly  provided  with  the 
different  Qualities  which  they  themfelves  required  ? 

Vol.  t  O  And 
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And  why  do  they  To  feldom  appear  in  the  Mouths 
of  Young  Children  m  the  iirft  Months,  when  they 
would  be  borh  inconvenient  to  the  Sucking  Child 
and  Painful  to  the  Mother  ?  And  why  are  they 
produced  at  the  time,  when  the  Scomachs  of  thole 
Young  Creatures  are  capable  of  digefting  more 
iolid  Food  ? 

Thofe  who  defire  to  be  informed  of  other  Cir- 
cumftauces  about  the  Teeth,  may  confult  what 
has  been  faid  above  touching  the  Mouth,  Chew- 
ing, &c> 

Sect.  X.   The  Bones  in  unborn  Children. 

The  Diligence  of  Anatomifts  has  difcover 
many  things  in  the  Bones  of  Children  before 
their  Birth  ;  and  plainly  fliewn  in  feveral  Cafes 
the  difference  there  is  between  thofe  of  a  new 
Born,  and  of  a  Perfon  in  Years  ^  yet  it  is  ftill  un- 
known of  what  Matter  they  are  compofed  at  the 
Beginning,  and  afterwards  in  their  Changes,  till 
they  have  acquired  their  Solidity  and  true  Na- 
ture ;  and  particularly,  what  were  the  real  Caufes 
of  the  whole. 

So  that  no  Body  who  believes  the  Divine  Ori- 
gin of  the  Holy  Scriptures  will  be  furprifed,  that 
the  adorable  Spirit  of  G  o  d,  with  which  the 
Writers  thereof  were  endowed,  has  been  pleafed 
to  make  ufe  of  thislnftance,  to  prove  the  Smallnefs 
and  Narrownefs  of  our  Knowledge  in  thefe  Mat- 
ters, by  the  following  Expreffions,  Ecckj\  xi.  5.  As 
thou  knowefi  not  what  is  the  ivnv  oftfe  Spirit,  nor  bow 
the  Bones  do  grow  in  the  Womb  of  her  that  is  with 
Child:  even  fo  thou  knowefi  not  the  IVorks  oj  GOD 
nvho  maketh  alL 

The  Enquiries  of  the  accurate  Malphigiy  where 
he  treats  ot  the  wonderful  Formation  of  the  Bones 
of  a  Chicken  in  the  Egg,  are  worthy  to  be  con- 

J    ful  ted 
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(lilted  upon  this  Occafion ;  but  without  going  lo  far, 
the  few  Obfervations  that  we  have  yet  been  able 
to  make  in  the  Bodies  of  Men,  do  confirm  expe- 
rimentally, and  plainly  enough,  thefe  Words  of  S&~ 
lomon ;  when  we  fee  the  Great  Harvey,  who  is  fo 
juftly  efleemed  throughout  the  World,  on  account 
of  his  famous  Difcoveries,  thus  fpeaking  in  his 
Treatife,  deOrd,  Part-  inGenerat.  In  the  firfl  Months 
fome  of  the  Bones  are  foftj  others  cartilaginous ;  the 
Armsfo  jhort,  that  tube®  laid  upon  the  Breaft  the  Fin- 
gers cannot  touch  each  other  ;  nor  cm  the  Legs%  though 
folded  upon  the  Belly,  fcarce  reach  to  tte  Navel :  And 
this  comes  from  hence?  that  the  zuhok  Fruit  has  hardly 
the  length  of  the  Nzil  of  ones  Finger,  till  it  comes  to  be 
about  as  big  as  a  Frog  or  a  Mouje, 

At  firfl,  there  are  formed  little  Fibres,  or  Threads  f  of 
the  conjiftency  of  Slmef  which  are  afterwards  nervous, 
then  cartilaginous,  and  finally  of  the  hardnefs  of  a  Bone* 
h  the  fecond  Month  (according  to  the  feveral  Expe- 
riments of  the  abovementioned  Author)  theEmbrio 
is  very  big  in  its  Head,  and  very  Jhort  in  its  Legs  ;  and 
the  'whole  Matter  fo  foft  and  inconjtftent^  that  it  can  hardly 
bear  touching  zvith  the  Hands  -y  and  in  order  to  be  exa- 
mined, mufl  be  laid  in  Water  ;  nor  is  there  any  Solidity 
in  the  Bones. 

Sect.  XI.  'the  Bones  are  produced  from  a  fluid 
Matter* 

Before  we  proceed  farther,  let  the  Reader 
confider  with  himielf,  whether  it  can  be  thought, 
that  an  Over-ruling  Power  and  Providence  had  no 
fhare  in  this  Matter,  when  he  fees  hard  Pones  fo 
wonderfully  adapted  to  many  Ufes,  arifing  only 
from  a  Slimy  Matter,  which  owed  its  beginning 
to  nothing  but  bread  and  Water  ? 

For  that  the  Bones,  be  they  ne\xr  fo  hard*  do 
in  a  great  manner  arife  out  of  a  Fluid,  is  abundant- 

O  2  ly 
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ly  proved  by  the  Chy mills,  who  having  diftilled 
tftc  lame  quite  dry,  and  without  the  addition  of  any 
Liquid  Matter,  do  produce  from  thence  a  great 
Quantity  of  Oyl,  and  yet  more  of  Watry  Parts 
(in  which  rheir  Volatile  Salt  is  melted,  and  which 
therefore  is  called  their  Spirit)  as  is  well  known  to 
fuch  as  have  made  the  Experiment. 

Sect.  XIL   Pfalm  CDC  *r.  18. 

Now  with  how  precife  a  Knowlede  the  Holy 
Ghoft  has  fpoken  in  other  Places  of  Scripture,  even 
of  this  internal  Struftureof  the  Bones,  will  appear 
as  plain  as  the  Sun  at  Noon,  to  fuch  as,  from  Chi- 
rurgical  Experiments,  have  learnt,  that  there  is  no- 
thing more  pernicious  to  a  naked  Bone,  than  to 
put  Oyl  or  any  other  Moifturc  upon  it,  which  will 
caufc  a  miferable  Corruption  therein ;  On  which 
account  it  is,  that  the  moft  skilful  Surgeons,  in 
treating  about  the  Difcafes  of  the  Bones,  do  moft 
carefully  warn  the  Readers  againft  the  fame, 

For  an  Inftance  hereof  one  need  only  read  the 
Words  of  Htldanus \  Ab  omntbus  autem  fmmidis  * 
oleagmojistn  denudatis  vjftbus  m  qmcunque  corporis  j 
/f,  plane  ut  abftiwat  Chirurgus  necejfe  eft.  P.  816. 
rfhat  is  to  fayy  a  Surgeon  muft  carefully  abftainfivm  the 
ufe  of  ail  Almft  and  Oj  ly  Matters  in  the  managing  of 
naked  Bones,  in  whatever  part  of  the  Body  they  lie.  As 
alfo  Mr.  Pare  fays, upon  the  fame  occafion,  p.  560. 
Moreover  the  Bones  may  be  likewife  Corrupted  by  the  wi- 
proper  Application  of  any  Qyls,  or  other  Motfl  Medicines. 

I  have  only  produced  the  Evidence  of  thefe  two 
Gentlemen  here,  becaufethey  maybe  juftly  ranked 
among  the  moft  Famous  and  Skilful  Men  in  this 
Art, 

For  to  return  to  the  Matter  again;  Can  anyone 

ment  : 
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me fo  let  it  come  into  his  Bowels  as  Water and  like 
Oyl  into  his  Bones  j  and  who  has  ever  feen  this  Ca- 
ries OfJiumy  or  Cor ru prion  of  the  Bones,  in  any  ton- 
fiderable  degree  in  a  living  Perfon,  and  has  been 
informed  that  the  fame  may  be  producedj  or  ac 
kaft  augmented,  by  any  Liquid  or  Oleaginous  Mat- 
ters, muft  needs  confefs,  that  the  Wrath  and  Curfe 
of  God  cannot  be  defcribed  by  more  lively  Com- 
parifons,  fince  Water  and  Oyl,  that  are  mentioned 
in  this  Text,  are  both  of  *em  the  moft  pernicious 
things  imaginable  to  the  Bones  ? 

Sect.  XIII.  Bones  without  Nerves, 

According  to  the  very  Learned  Anatomift,  Mr. 
Verheyeny  the  Bones  having  no  Feeling,  are  con- 
sequently without  Nerves,  which  are  accounted  by 
all  for  the  Inftruments  of  Senfation  j  but  whether 
that  be  produced  by  their  Marrow,  juice^  or  Mern- 
branes%  we  Oiall  not  here  contend  :  The  fame  is  not 
obfcurely  maintained  by  a  famous  Engljjh  Anato- 
mift, Dr.  Clopton  Havers^  who,  tho*  he  differs  a 
little  from  the  former,  touching  the  feeling  of  the 
Bones,  yet,  in  his  Ofle okgui Nova,  or  New  Defcrip- 
lions  of  Bones,  p.  29,  he  affirms,  thar  having  en- 
quired as  nicely  as  poffible  into  this  Matrer,  he 
could  difcover  no  Nerves  in  the  Bones,  bur  en- 
deavours to  fliew  how  this  Abfence  of  the  Nerves 
may  be  fupplied  ;  fo  again,  fpeaking  of  the  Ncrres 
of  the  Teeth,  p.  102.  he  fays,  that  there  be  ether 
Banes  to  which  it  JhouM feem  that  no  Nerves  do  iehtig 

Sect.  XIV.  arrow. 

Before  we  conclude  thcfe  Remarks  concerning 
the  Bones,  we  muft  fay  a  word  or  two  about  the 
Marrow  :  Now  can  any  one  fuppofe  that  the 
Bones  were  made  hollow  without  Pefign^  fince 
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they  fcrvc  for  the  Receptacles  of  a  Fat  or  Greafie 
Matter,  which  renders  the  Limbs  fmooth,  and 
fupple  in  their  Motions,  and  prevents  the  Carti- 
lages in  the  Joints,  when  Aiding  upon  each  other, 
from  being  worn  out  or  burnt  by  a  continual  At- 
trition, which  wou'd  happen  if  they  (hou'd  remain 
dry,  as  appears  in  the  Axel-treec  of  Waggons  and 
Mills,  which  are  greafed  for  that  very  purpofe. 

Not  to  mention  here,  that  by  the  faid  Greafe  or 
Marrow,  the  Bones  themfelves  (which  being  other- 
wife  too  dry,  would  become  brittle)  and  the  Li- 
gaments or  little  Bands  thereof  are  kept  in  their 
proper  Condition  by  fuch  a  Moifture  ;  as  we  fee 
theMuficians  Oyl  the  Strings  of  their  InAruments, 
to  the  end  that  they  may  not  break  by  too  much 
Drynefs, 

How  plainly/then  does  the  Wifdom  of  the  Great 
Creator  fiiine  forth  in  this  very  Matter,  by  con- 
triving in  fo  hard  a  Subftance  as  Bones  are,  Dufts 
and  PafTages  through  which  the  Marrow  may  ooze 
out  or  filtrate  from  the  little  Tubes  of  the  Bones 
into  the  Joints? 

Sect.  XV.  Water  and  Oyl  togstber  ferve  to  render 
the  Parts  fmactk 

They  that  deal  with  Air-Pumps  (the  Conftru- 
ft  ion  of  which,  to  render  the  matter  more  intelli- 
gible to  unexperienced  Perfons,  muft  be  fuppofed 
to  be  like  a  great  Syringe)  know,  that  the  Sucker 
thereof  muft  be  firft  ftecp'd  into  Water,  to  make  it 
fwell  out  to  the  neceffary  Thicknefs  and  Softnefs  ; 
after  which  it  is  oyled  a  little,  that  it  may  move 
backwards  and  forwards  more  fmoothly  and  readily ; 
from  hence  it  is  plain,  that  when  the  Sucker,  ra- 
mified with  Water,  is  thruft  with  fome  Force  in- 
to the  Tube  of  the  Air-Pump,  which  is  narrower 
than  the  extended  Sucker,  the  Water  is  preffed  out 
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and  mingles  it  felf  with  the  Oyl  that  was  fmeared 
over  the  Sucker. 

Now  could  any  Body ,w ho  has  never  made  a  trial 
thereof,  (to  add  fome thing  here  which  is  very  re- 

I  markable)  imagine,  that  Water  and  Oyl  thus  mixed 
together,  are  much  more  proper  than  Oyl  alone, 
to  caufe  two  Bodies,  rubbing  againfl  each  other,  to 
move  more  fmooihly  and  nimbly  upon  one  another  ? 
And  yet,  that  this  is  true,  the  aforefaid  Experi- 
ment has  taught  us  ;  wherefore,  it  is  likewife  very 

'  ufeful,  that  the  Sucker,  already  fmeared  with  Oyl, 
fliould  be  even  once  again  dipt  in  Water,  before 
it  be  thruft  into  the  Tube  of  the  Air-Pump. 

The  firft  Obferver  hereof,  was  the  great  Mr. 
Robert  Boyle,  who,  upon  the  account  of  his  En- 
quiries into  the  Creatures,  can  never  be  fufficient- 
ly  praifed  ;  that  Gentleman,  in  the  Introduction  to 
his  Phyfico- Mechanical  Experiments,  p.  7.  oj  the  Cologn 
Edit,  fpeaks  thus  of  this  mixture  of  Water  and  Oyl, 
to  render  the  Motion  of  his  Air-Pump  more  eafie  : 
Upon  which  occafion  we  mufi  not  here  omit  (becaufe  it  ap- 
pears jo  wonderful)  that  neither  Oyl  nor  Water  ufedfingly, 
could  bring  to  paf  that  the  Sucker  Jhould  be  moved  eaftly 
and  readily  j  but  that  a  mixture  of  them  both  i fever al 
times  repeated  to  our  great  furprife)  did  produce  the  de~ 
fired  ejfeB, 

Thus  we  fee  that  a  Gentleman,  who,  if  he  car/c 
be  called  the  greateft  Philofopher  in  the  World,  yet 
may  juftly  be  placed  in  the  firft  Oafs  of  GreatMen, 
acknowledges  himfelf,  that  he  could  never  have 
difcovered  this  by  Argumentation,  but  learnt  it 
(to  his  gyeat  furprife^  which  ought  to  be  well  ob-. 
ferved  here)  by  Experience  only. 
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N  o  w  let  the  Atheift,  that  has  ticker  fo  high  an 
Opinion  of  his  own  Underftanding,  or  the  ftrong- 
cft  Mind  (as  they  love  to  call  themfelves^  fcriouOy 
confider  by  himielf,  laying  afide  all  Obflinacy  and 
Paffion,  whether  he  can  attribute  all  this,  with  the 
lcail  appearance  of  Reafon,  to  mm  Chance^  or  ig- 
MYtrnt  Canfis ;  when  he  fees  with  his  own  Eycsi 
that  in  order  to  render  the  Joints  more  fupple  and 
moveable,  and  to  produce  hich  a  mixture  of  Oyl 
and  Water  as  would  be  fit  for  that  purpofe,  there 
are  found,  in  and  near  the  faid  Joints,  perpetual 
Springs  and  Fountains  j  out  of  fome  of  which 
there  flows  a  kind  of  Oyl  of  the  Marrow,  (of 
which  mention  has  been  made  above)  and  from 
others  a  tough  flimy  Humour  (which  the  faid  Dr- 
Clapton  Havers a  the  Difcoverer  thereof,  calls  the  Mu- 
>q)  into  the  joints,  between  the  two  Cartilages 
t  rub  upon  each  other.  And  the  faid  Author 
vs  by  Experience,  that  it  is  not  without  juft 

cJe  te^^rtW^S  ESP*  ' 

caule  he  proves,  that  arter  the  hvapor; 
the  Water,  there  doss  hardly  remain  the  t 
Part  of  that  Matter, 

Once  again,  I  jay,  let  fuch  an  unhappy  Infidel 
betake  himfelf  to  fome  Retirement,  where  he  need 
not  be  aftefted  with  the  Shame  of  Recanting  thofe 
Erroneous  Opinions,  which  he  has  fo  long  and  fo 
boldly  maintained,  and  confider,  whether  he  can 
believe,  fincc  this  Mucilaginous  and  Watry  Humour 
is  of  fo  great  Service,  that  all  this  Apparatus  of  fp 
many  Glands  asare  found  in  the  Joints,  and  which 
being  comprefled  by  the  Motion  of  the  Bones¥ 
do,  like  fqueez'd  Spunges,  yield  this  Moifture  ; 
I  %f  whether  fuch  a  Difpofition  can  be  made 

with- 


without  any  determinate  End:  And,  on  the 
contrary,  whether  he  does  not  plainly  difcover 
therein,  the  Wifdornand  Defigns  of  the  Creator. 

As  jtrft,  that  thefe  Glands  (fome  of  which  being 
taken  out  of  the  Joint  of  the  Elbow,  ate  of  the 
Form  reprefented  in  Tuft.  IX^  Fg.  6.  and  others  ly- 
ing by  the  Knee-pan  C,  taken  out  of  the  Knee  at 
aaay  Fig.  7*  with  the  Membrane  bbbb)  placeu  in 
fuch  a  manner,  as  not  to  receive  any  Prejudice 
by  the  the  preffing  of  the  Bones;  for  which  pur- 
pofe3  the  Great  Creator  has  prepared  for  them  a 
Cavity,  which  encompafies  and  fecures  them  agamft 
any  rubbing  or  breaking  in  great  Motions  and  other 
Cafes.  Secondly j  However  in  fuch  a  manner,  that 
when  there  are  great  Inflexions  and  much  Work  to 
be  done  by  the  Joints,  they  may  be  foftly  com- 
prefled  to  make  them  render  their  Liquor  more 
freely ,  of  which  a  greater  Quantity  is  then  wanted ; 
and  when  the  Joints  are  at  reft,  thefe  Glands  may 
preferve  more 'of  it  in  them,  and  not  fhed  it  in 
vain.  Thofe  who  defire  a  more  exaft  Account 
hereof,  founded  upon  feveral  Experimental  Difco- 
veries,  may  have  recourfe  to  the  abore-raention'd 
Treatife  from  fag.  nj.  to  p.  232. 

J>e  c  t.  XVII*  Convictions  from  the  foregoing  Ob- 
, N  fervations. 

Now  how  many  Convictions  of  the  Wifdom 
and  Goodnefs  of  Goo  may  be  deduced  from  this 
Defcription  of  the  Marrow  and  Structure  of  the 
Glands,  may  be  learned  from  the  afore faid  Author, 
fag.  238*  whofe  Words  are  as  follows  1  And  here  we 
cannot  fur  tear  to  obferve  the  Difihh  and  palpable  T&kem 
and  Foot/leps  of  an  Infinite  Reafonr  which,  as  they  are 
deeply  engraven  upon  the  Umverfe  m  general^  are  yet 
fi  in  a  much  more  particular  manner  in  thit  wife  D  fpo- 
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fition  of  Motion  in  Animals.  Nor  can  we  ever  fttffici- 
ently  admire  the  Wifdm  and  Providence  of:  ptr  Greaf 
Creator,  who  bos  communicated  to  all  the*  farts  of  tixfv 
Beings,  not  only  fuch  a  Compojinen,  by  v&kb  at!  t!w  tie- 
ceffary  Motions  and  Operations,  requifitt  in  thm,  are  con- 
veniently produced;  but  has  moreover  ^dm^ed'th^t 
with  fuch  Advantages  and  Privileges, 
both  Support  thewfelves,  and  Dtftharge  _ 
Functions  in  the  mofieafie  manner* 


m 


CONTEMPLATION,-  XII. 

■  .  .  — 

Of  the  Sight. 


— *   v\' 

x      N     Sect.  !  Jranjuion  to  the  Sight,       b  " 

W E  proceed  now  to  the  External  Senfes,  and 
among  them  to  obferve  in  the  firft  Place 
the  Inftruments  of  Sight  j  where  it  rauft  needs  ap- 
pear incredible  to  every  one,  that  fuch  a  Number 
of  Particulars  and  Circumftances  as  arsjequifite  in 
fo  great  a  Matter  as  that  of  the  Sij^r«Mild  have 
concurred  and  met  each  other  in  Com- 
pafs  as  the  Space  that  contains  thfip^CToy  n*ere 
Chance,  or  neceflary  Caufes,  without  the.  leaffc 
View  or  Intention'  of  the  Creator. 

To  give  therefore  a  Brief  Account  of  the  Exter- 
nal Difpofition  of  the  Eye :  Can  it  be  thought  to 
happen  without  Defign  ? 
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foe*  a  continual  Moifturc  upon  the  Eye,  to  make 
it  ftpootb,  and  to  fccure  the  Membranes  (torn  too 
great  a  Drynefs. 

^Atidto  the  End,  that  the  Countenance  fhoold" 
nw  always  appear '  Weeping  and  coverM  with* 
TeWs,  that  there  atc?a(fagesT contrived,  by  which 
thir  Humour  at  the  ufual  Times  can  be  difcharged1 
into  Hie  tfoftrfc.  And  the  fame  Humour  in  ex- 
trtirdlnary  OccaQons,  being  changed  into  a  flood 
ofTear*^  w^  are  then  much  more  fenfiblc  of  the 
Courfe  of  rhttf  into  the  Noftrils. 

7:-'  To  the  end  that  we  may  not  be  obliged  con- 
tinually to  turn  the  Head  to  different  Obje&s  jr 
there  are  different  Mufctcs  fattened  to  the  Eye,  that: 
in  *h  inftant  of  Time  do  fuffice  'to  turn  it 'on  all. 
Sides.  " 

8.  That  no  part  of  this  Mufcplar  StmQjdte 
ftould  be  in  vain,  the  Eye  i*  .made  in  a  matfrier 
Globular,  to  turn  fodiflferentlV  in  a  Cavity  adapted 
to  it  the  back  "Part  of  which  ii  lined  wirh  Fat* 
to  render  the  Motion  fmoother  and  quicken  ' 

Sect.  III.  *the  Properties  of  Light. 

If  all  this  be  not  fuffictent*  to  convince  the 
moft  obdurate  Atheift,  let  him  go  on  to  contem- 
plate with  us  that  which  follows,  and  we  do  ngt 
qoeftion,  but  he  will  be  forced  to  owrr,  that  th£ 
moft  fecret  Laws  of  Opticks  and  Mathematicks 
muft  have  been  known  to  him;  .that  formed  the 
Eye,  before  He  could  have  produced  fych  a  wou-< 
derfid  Machine, 

Now  it  will  be  neceffary  to  (hew  fome  of  the 
Properties  of  the  Light,  to  fuch  as  are  unexperien- 
ced in  the  aforcfeid  Sciences ;  to  the  End,  that  they 
may  have  a  tolerably  clear  Conception  thereof. 
It  is  therefore  well  knpwn  $    '  ■  '     *  V 

I  That 
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Sect,  II.  The  External  StruBure  of  the  Eye. 

t.  That  becaufe  the  Eye  is  To  tender  as  to  be 
hutt  by  the  leaft  Accident  whatever,  the  Eye-lid 
may,  like  a  Curtain,  be  drawn  over  it  with  uncon- 
ceivable Swiftnefs  upon  the  approach  of  any  Dan- 
ger, for  the  Security  thereof ;  and  at  the  time  of 
Sleep,  to  hinder  the  Operation  of  Light  upon  it 
to  the  breaking  of  that  Reft  which  isfo  neceflary  to 
it.  And  again,  that  with  the  fame  Swiftnefs  for 
the  Admiffion  of  Light,  the  Eye-lid  can  be  lifted 
up  and  folded  together,  for  which  End  it  is  pro- 
vided with  particular  Mufcles. 

To  the  End,  that  the  Eye-lids  may  not  hang 
loofe  and  flabby  upon  the  Eyes,  and  that  their 
Motion  may  be  the  fwifter,  they  are  provided 
with  a  Cartilaginous  Bow,  which  is  accurately 
and  nicely  adapted  to  the  Convexity  of  the  Eye. 

3.  That  the  Eye  is  encompafled  on  all  fides  by 
Bones,  to  defend  it  from  all  outward  Harms  :  For- 
afmuch  as  by  the  leaft  preflure  the  Figure  of  it 
would  be  changed,  and  (not  to  mention  the  Pain 
or  Smart)  the  Sight  would  be  greatly  difordcrM. 
If  any  body  doubts  of  this,  let  a  Man  fhut  one 
of  his  Eyes,  and  prefs  the  other  gently  with  his 
Finger %  and  he  will  prefently  be  convifted  of  thus 
Truth  by  the  different  Appearance  of  vifible  Ob- 
j  cits. , 

4.  The  Strufiure  of  the  Eyebrows,  which  are 
provided  with  Hair,  to  prevent  the  defcending 
Sweat  of  the  Forehead  from  running  into  the  Eyes. 

5.  To  the  end  that  the  external  Membrane  of 
the  Eyes  may  not  be  dryed  up,  and  wrinkled  by 
the  Air,  and  fo  not  only  the  Motions  of  the  Eye- 
lids, but  likewife  the  Sight  it  felf  obftru&ed  ; 
that  there  are  Glands  placed  in  one  Corner  of  the 
Eye,  and  pver  it,  which  by  feveral  little  Tubes, 

fted 


lhei>a«eofttihual  Moifttfre  upon  the  Eye,  to  make 
ir  ftftooc^  and  to  featre  the  Mcfnbranes  fttotA  too> 
gtftilt  wWyneft. '  ■    •   ■  ;;!:• 

^Atidto  the  End.  that  the  Counteriancc  fhoddf 
nw  «fora?s  tppfear J-  Weeping  and  cont'd  »  withfe 
Tc^%hAfi%tte4^^  which! 
thi^*bimour  ar  the  irfiiat  Times  can  be  discharged* 
irtto  tttt  Noftrfl^r  Artd  thrfame  Hutaour  in  exV 
tntiidinary  Occafibrii,  feeing  cfjtoged  into  a  flood 
of &$»r^  *v§'are  then  much  more  fenfible4  of  the 
C^fecoffbfe^  '  '■• 

7:^  l^rdfc  end  that'  we  may  wot  be  dbligetf  con*- 
tinualiy  to  tutn  the  Head  tjo  fltlfcrtent  Objcfts}r 
there  arc  different  Mufctesml'ned  to  the  Eye,  that: 
in  ftiftaat  of  Time  do'  faffice  Jto  torn  it  on  all; 
Sides.       u:-      •"  '  ■■•  ' 

That  vm> '  f  #r  of  tttis^Mufcular  $m&ite' 
Aould  be  in  Viitt,  the  Ey<? 1  &  ftiade  in  a  riufljifcf 
Giobttfcf, 1  to  turt  ifidi#erendV;in  aCayity  adJlpttd 
to  it  the  b'a£k  1*art  of  WW  A  ttiined  mxh  Fav 
to  render  the  MotiOfifmood3«*ih4  quipker.  H  \. 

S  i  c  r :. ,  fli.  1th<  Prtiertfts  vf  light. ' 

Ir  aU  this  be  hot  iitffidpit*  tp  convince  the- 
moft  6b4uratc: Athciflr,  ferhiro  get  on  ,tocoftt&&n 
plate  wi?h  us  that  which  -folio**;  and  we  ,do  «oc  ' 
queftion,  but  hewilH>efote^  to  owr£  that  thtj, 
moftfecret  Laws  of  Opticas  an4  Mathemarifcfci: 
mttft  hive  been  known  to  fluff;  Jthat  formed  the 
Eye,,  before  He  could  hkvc  placed  fyeba  wOqJ- 
dcrftfl  Machine,  '  ' 

Now  it  will  be  neceffary j  to  (hew  fomc  of  the- 
Properaes  of  the  tight;  to  fueh  ai  ar«  unexperien- 
ced in  the  aforefeid  Sciences;  to  the  End,  that  they 
may  have  a  tbferably  clear  Ccnjc^ption  thereof. 
It  i$  therefore  ^ell  knpwn  j  ;  * '*  '  - 
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1.  That  the  Light,  cither  of  the  Sim  or  of  a 
Candle  K,  (Tak  X,  Fig*  i .)  (to  give  an  Example 
thereof)  falling  upon  the  extream  Part  or  Point  of  a 
Needle,  render  the  fame  viiibie  to  an  Eye  at  C  C  C, 
&c.  and  R,  wherever  it  be,  So  that  it  appears 
from  thence,  that  the  Light  diffufes  its  Beams,  P  C, 
P  C,  &c.  Spherically,  towards  alt  iides,  or  rather 
like  a  round  Ball ;  and  therefore,  that  in  the  whole 
upper  Superficies  of  the  faid  Ball,  as  C,  G,  Cv  R, 
&c.  no  Point  can  be  taken,  to  which  fome  Ray,  as 
P  C,  is  not  extended*  iuppofing  the  Eye  at  any 
of  the  Points,  C,  C,  C,  or  where-ever  elfe  it  is 
placed  in  that  Sphere. 

And  that  this  is  each  time  performed  in  a  ftrait 
Line,  may  be  obferved  from  hence;  that  a  dark 
Body  S,  placed  between  the  Eye  at  R,  and  the 
Point  P,  in  the  Right  Line  P  R,  hinders  the  Eye 
from  feeing  the  faid  Point  P. 

2.  This  continual  Scattering  or  Separation  of 
the  Rays,  PC,  PC,  &c  from  each  other,  is  cal- 
led Diverging  z  And  thus  we  fee,  that  all  the  Rays 
of  Light  P  C,  P  C,  &cf  with  refpeft  to  one  another, 
when  they  proceed  from  the  faid  Point  P,  are 
what  the  Learned  call  Divergent ;  as  on  the  con- 
trary, thofe  Rays,  for  inftance,  that  flow  from  fe- 
veral  Points,  C  C,  &c  and  by  the  help  of  Burn- 
in  g-Glafles,  or  other  Optical  Methods,  are  com- 
pelled to  run  into  a  Point  P,  are  called  Conver- 
gent. 

5 .  Tt  follows  from  this  Divergency  (Tat .X.  Fig.$.) 
that  if  from  all  the  Points,  as  A,  N,  L,  M,  B,  of 
the  Line  A  B,  (or  rather  from  fo  many  as  there 
may  be  in  the  whole  Line  A  B)  the  Rays  fall  up- 
on another  Line  ST  ;  that  the  Rays  flowing  from 
all  the  Points  of  A  B,  to  each  and  Angular  Point 
oftheLineST,  cannot  be  extended  without  an 
apparently  great  Confufion.        *  ^dljHSlrij'1; 

4,  Where- 


at*       7**  CbriftMn  mbfipbef. 
fhei'a^eotltinual  Moifture  upon  the  Eye,  to  make 
it  ftftoocts  and  to  fecure  the  Mefabranes  (torn  too) 
great  aDryneft. 

^ Aid  to  the  End.  that  the  Conn tetiance  fhocddf 
nw  tffcays  appear  Weeping  and  covered »  witlr 
T&*>  thAtthcfc  ate^ai&ges contrived,  by  whichi 
thir  iiufiiour  ar  the  erfual  "Times  can  be  difchargdd! 
into  the  Woftrite;  Artd  the  fame  Humour  in  ex*  ' 
triicdlnary  Occafioos,  being  cfjimged  into  a  flood 
ofTepi^  ^  are  then  much  more  fenfible*  of  the 
Cowft  of  rhtminto  the  Noftrils.  '  !- 

7.  -'  To  the  end  that  we  may  not  be  oblige^  con*, 
tinualiy  to  turn  the  Head  to  diflfefent  Objcftsjr 
there  are  different  Mu&tes  fafft'ned  to  the  Eye,  that: 
in  an  ihfta&t  of  Time  do  fuffice  to  turn  it  on  all: 
Sides.      -~  '     •      .       ■  ;5 

8.  "  That  no  p*tt  of  this-  Mufcplar  Strttaate 
ftould  be  in  Viiti,  the  Eye  i*  .made  in  a  dufMfcr 
Globular  to  tufri  fodHfcrendV 'in  a  Cavity  adjiptfecl 
to  it  the  back  Part  of  wK&  U  lined  wirh  Fav 
to  render  the  Motion  fmoother  and  quicker.  H  . 

Sect.  ill.  fh*  Properties  of  Light.  - 

Ip  ali  this  be  not  fuffieient*  tp  convince  tbe- 
moft  obdurate  Athciflr,  let  him  go*  on  tocontentr. 
plate  with  us  that  which  follows,  and  we  do  nqt.  ' 
queftion,  but  hiewiHbe  forctd  to  own*  that  tM}* 
raoft  fecret  Laws  of  Opticks  an4  Mathematicfci^ 
mttft  have  been  known  to  him;  jhat  formed  the 
Eye*  before  He  could  hkve  pro4iiced  fob  a  woiw 
dcrftfl  Machine, 

Now  it  will  be  neceffary  to  (hew  fomc  of  the- 
Properties  of  the  tight,  to  fuch  as  are  unexperien- 
ced in  the  aforcfeid  Sciences;  to  the  Eod,  that  they 
may  have  a  tolerably  dear  Conation  thereof. 
It  i$  therefore  well  knpwn  j    ' /'■  * 

iThtt 
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i«  That  the  Light,  either  of  the  Sun  or  of  a 
Candle  K,  ('fab.  X.  Fig.  1)  (to  give  an  Example 
thereof)  falling  upon  the  extream  Part  or  Point  of  a 
Needle,  render  the  fame  viflbleto  an  Eye  at  C  C  C, 
&t\  and  R,  wherever  it  be.  So  that  it  appears 
from  thence,  that  the  Light  diffhfes  its  Beams,  PC, 
P  C,  &q*  Spherically,  towards  all  fides,  or  rather 
like  a  round  Ball ;  and  therefore,  that  in  the  whole 
upper  Superficies  of  the  faid  Ball,  as  C,  C>  C,  R, 
cSv.  no  Point  can  be  taken,  to  which  feme  Ray,  as 
P  C,  is  not  extended,  fuppoling  the  Eye  at  any 
of  the  Points,  C,  C,  C,  &cf  or  where-ever  elle  it  is 
placed  in  that  Sphere. 

And  that  this  is  each  time  performed  in  a  flrait 
Line,  may  be  obferved  from  hence ;  that  a  dark 
Body  S,  placed  between  the  Eye  at  R,  and  the 
Point  P,  in  the  Right  Line  P  R,  hinders  the  Eye 
from  feeing  the  faid  Point  P. 

2;  This  continual  Scattering  or  Separation  of 
the  Rays,  PC,  PC,  &c.  from  each  other,  is  cal- 
led Diverging  :  And  thus  we  fee,  thatall  the  Rays 
of  Ligh  t  P  C,  F  C,  &ct  with  refpeft  to  one  another, 
when  they  proceed  from  the  faid  Point  P,  are 
what  the  Learned  call  Divergent ;  as  on  the  con- 
trary, thofe  Rays,  for  inftance,  that  flow  from  fe- 
veral  Points,  C  C,  &c.  and  by  the  help  of  Burn- 
in  g-Glaifes,  or  other  Optical  Methods,  are  com- 
pelled to  run  into  a  Point  P,  are  called  Conver- 
gent, 

3 .  It  follows  from  this  Divergency  (Tab.X*  Fig.$t) 
that  if  from  all  the  Points,  as  A,  N,  L,  M,  B,  of 
the  Line  AB,  (or  rather  from  fo  many  as  there 
may  be  in  the  whole  Line  A  B)  the  Rays  fall  up- 
on another  Line  ST  ;  that  the  Rays  flowing  from 
all  the  Points  of  A  B,  to  each  and  Angular  Point 
oftheLineST,  cannot  be  extended  without  an 
apparently  great  Confufion. 

4,  Where- 
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4.  Wherefore,  in  cafe  the  Rays  Diverging  after 
this  maimer,  (hould  fall  directly  upon  that  Fart  of 
the  Eye  where  the  Sight  is  to  be  formed ,  the  Rays 
proceeding  from  each  Point  of  the  vilible  Qbjed 
A  B,  would  Efficiently  fill  the  whole  Superficies 
of  the  Place,  and  tall  into  great  Confufion  among 
one  another,  as  may  be  feen  at  S,  T,  O, 

5.  Now  'tis  a  known  Law  of  Opticks,  that  in 
order  to  fee  an  Objed  diftinftly,  all  the  Rays 
coming  from  a  Point  thereof  (as  from  B  for  m- 
Itancc)  muft  be  collected  at  the  Bottom  of  the  Eye 
in  a  Point  b  (and  fo  fuch  as  come  from  A,  and 
other  Points  of  the  faid  Objeft,  in  fo  many  other 
Points  again,  as  a,  &c)  thus  forming  upon  the 
Bottom  of  the  Eye  at  ah,  the  Picture  or  Image  of 
the  Objeft  AB ;  but  inverted,  or  upfide  down. 

6.  Now  finee  this  cannot  happen  unlefs  the 
Rays,  which,  according  to  the  Natural  Courfe  of 
Light,  proceed  from  the  Point  B  divergently,  or 
wider  from  each  other,  are  again  made  Convergent 
at  the  Point  b,  it  has  pleafed  the  Great  Creator  to 
determine  the  Motion  of  Light,  with  refpeft  to  the 
Medium,  or  Matter  thro*  which  it  pafles,  by  other 
Law.?,  by  which  He  brings  this  great  End  to 
pafs. 

Sect.  VI.  Concerning  Rtf  rati  ion  or  Breaking  of  the 

Rays* 

These  Laws  are  thofe  which  in  Opticks  are 
known  by  the  Name  of  Refra&ion  (chat  is  the 
breaking,  or  rather  the  bending  of  the  Rays  of 
Light;  and  the  Appearances  thereof  areas  follows  ; 

i.  When  Rays  pafs  from  one  Medium  or  Tran- 
fparent  Matter,  fuch  as  the  Air,  for  inftanee,  into 
another,  as  Water,  Glafs,  Chryftal  and  the  like, 
whether  it  be  denfer  or  rater- 

v.  When 
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z.  When  they  fall  upon  the  latter  with  any 
Obliquity  ;  for  if  they  fall  at  Right  Angles,  or 
Perpendicularly,  we  hod  they  pafs  directly  through, 
and  are  not  broken,  or  bent  at  all* 

Sect*  V,  An  Experiment  of  Rays  faffing  from  Air 
into  Wattr . 

I  v  you  defire  to  fee  this  experimentally*  fet  a 
Candle  in  a  dark  Room  (Tab*  X.  Fig*  2,)  upon  a 
Table »  and  an  empty  white  Bafon  N  RLM, 
at  a  little  Diftance  from  it,  in  fuch  a  manner 
that  the  Shadow  of  the  Brim  M  L,  of  this  Bafon, 
may  extend  it  felf  from  MtoD;  when  it  will  ap- 
pear, that  the  Ray  AMD,  which  feparates  the 
Shadow  at  D  from  the  Light,  is  the  laft  Ray  that 
falls  on  the  enlighten  M  inward  Part  of  the  Bafon 
place  NBD. 

Then  lay  a  fhining  piece  of  Money  E  (for  in- 
stance a  Shilling)  juft  within  the  Shade,  fo  that  the 
Edge  of  it  may  approach  very  near  to  D  ;  you 
muft  take  care  next  to  fix  that  piece  of  Money  in 
fuch  a  manner,  that  it  may  not  remove  from  its 
Place  ;  and  laftly^  fill  the  Bafon  up  to  B  C  with 
Water  ;  then  you  will  find  that  the  Shadow  will 
not  extend  itfelf  farther  than  to  F,  and  the  Shil- 
ling E  will  lye  out  of  it  in  a  perfect  Light :  So 
that  now  H  F  is  the  laft  Ray  that  feparates  the 
Light  from  the  Shadow. 

Now  it  is  plain,  that  from  A  to  F  there  can 
come  no  direft  Ray  A  F,  becaufe  it  is  ftopt  by 
the  Bafon  at  P. 

And  yet  you  fee  the  Light  proceeding  from 
A  to  F. 

From  whence  it  follows,  that  as  the  Ray  moved 
direfily  in  the  Air  from  A  to  H,  inftead  of  pro- 
ceeding ft  rait  forwards  to  D,  it  is  broken  and  bent, 
and  makes  an  Angle  AH  F,  at  the  Superficies  of 
the  Water  H,  and  fo  runs  from  H  to  F. 
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jmd^  yon  haw  an  Example,  howaiUy  AH, 
puiinf  stawgb  a.  thinner  Medium,  fuch  as  Air* 
a  thicker,  as  Water,  is  RtfraZkdot  Broken  * 
and  in  fuch  a  manner  as  to  bead  towards  the  Per- 
pendicular Line  GH(^  which  makes  a  Right 
Angle  upon  the  Superficies  B  C,  where  the  dif- 


from  each  other. 

Sect.  VI.  An  Experiment    ttk  RtfraElion  0/  Rapt 
fttffafrm  VMM  im  Air 4 

Naw  to  fhew  the  Appearances  of  a  Ray  pa£ 
fing  from  a  denfer  of  thicker  Medium,  to  a  rarer  or 
thinner,  as  froih  Water  to  Ai*  1 

Lay  the  faid  Shilling  E,  in  an  empty  Veffet 
KK  LM  (Tat.  X.  Fig.f)  (6  that  one  that  ftand* 
at  A  S,  may  be  juft  hindered  by  the  Brim  of  tb* 
VeffelT  M,  from  feeing  the  Money  at  £:  For- 
afmuch  as  from  £  to  the  Eye  A,  nodifeft  A  E  can 
proceed,  by  reafon  of  the  Interpofition  of  the  faid  , 
Brim  M  L. 

Then  fixing  the  piece  of  Money  E,  to  the  Bot- 
tom of  the  Veffel  in  fudva  manner,  that  it  may  not 
be  remotred  by  pouring  in  the  Water,  let  therd 
be  Water  poured  into  the  Vcflel  as  high  as  B  C ; 
Whereupori  he  that  flood  at  A  S,  and  could  not 
fee  the  Shilling  bdfbre,  will  perceive  it  very  clear- 
ly, as  if  it  was  at  F. 

Now  it  is  plim  from  all  this,  that  the  Money 
ttally  lay  at  E,  and  that  it  could  not  be  feen  by 
any  direct  Ray  E  A. 

And  yet  it  was  dearly  feeti  at  f. 

From  whence  it  follows,  that  it  muft  have  beeii 
&eft  by  the  Refra&ion,  or  bending  of  the  Ray 
If  H,  which,  inftead  of  running  difc&ly  to 
iftakes  the  Angle  E  H  A,  and  fo  reaches  the 
Eye  A< 


Which 
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Which  (becaufe  we  are  wont  to  imtfgwfe  'that 
we  fee  nothing  but  what  lies  in  a  right  Line;  in- 
tended from  our  Eye  to  the  Objett)  fees  this 
piece  of  Money  as  if  it  lay  at  F. 

And  to  prove  that  it  only  happens  thus  by  the 
aforefaid  Refra&ion,  let  another  Ferfon  be  placed 
at  I O,  whofe  Eye  I,  is  not  able  to  fee  the  Money 
E,  while  it  lies  in  the  empty  VelVel,  the  Brim  of 
which,  NK,  intercepts  the  direcl  Ray  IE-;  and 
yet  when  the  Water  is  poured  into  it,  he  will  fee 
the  fame  lying  at  P,  by  the  help  of  the  Ray  ER  f, 
refra&ed  at  R  :  So  that  the  faid  Money  will  ap- 
pear to  the  Eye  A,  removed  from  Eto  F5  but  to 
the  Eye  I,  removed  from  E  to  P ;  and  thus  two 
Cootradiftory  Motions  will  be  produced :  And  in 
like  manner,  if  there  were  a  whole  ring  of  Spe- 
ctators about  the  Veffel,  each  one  would  fee  the 
Objeft  in  a  different  Place. 

From  hence  it  appears,  that  a  Ray,  E  H,  is  re- 
frafted  in  pafling  from  a  denfer  Body,  as  front 
Water,  into  a  rarer,  as  Air  ;  and  that  it  does  not 
run  direftly  from  H  to  T,  but  to  A,  and  fo  i3 
fomewhat  inflefted  from  the  Perpendicular  Line 
GHQ. 

Sect.  VII.  An  Experiment  Jhemng  thai  Rays  fal- 
ling at  Right  Angles  are  not  RefraEted. 

It  is  like  wife  plain,  that  a  Ray  falling  perpcnJ 
dicularly  from  one  Tranfparent  Medium  to  another, 
fuffers  no  Refraftion,  (as  the  afore-mentionJd  Ray 
did,  which  carrie  upon  it  obliquely)  if  you  look 
upon  the  aforefaid  piece  of  Money  E,  lying  in  art 
empty  Veflel,  throJ  a  Narrow  and  Perpendicular 
Tube  D  U,  whilft  it  lies  direftly  under  it;  after 
which,  fill  the  faid  Veffel,  with  Water  up  to 
EC,  taking  care  that  the  Money  remain  in  the 
fame  Place,  and  the  Tube  in  the  faid  Pofition, 

Vol  J.  P  through 
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through  which  the  Money  will  be  feen  juft  as  ic 
was  before:  Whereas,  if  you  look  at  it  through  the 
Tube  lying  obliquely  in  the  Pofition  H  T,  the  Mo- 
ney will  not  be  feen  at  E,  as  in  the  empty  Vefiel ; 
forafmuch  as,  in  order  to  fee  it  again  after  the 
Water  is  poured  in  the  Tube,  mud  be  brought 
down  from  H  T  to  H  A,  by  reafon  of  the  Re- 
fraction of  the  Rays :  This  is  what  every  one  may 
try,  as  well  as  we. 

StcL  VIII.  Divergent  Rays  made  Convergtm>  and 
forming  an  inverted  Image. 

From  thefe  two  Laws  there  does  now  follow  a 
a  General  Rule,  which,  as  appears  by  innume- 
rable Experiments,  is  always  obfervable  in  the  Mo- 
tion of  the  Light,  wx.-  that  (Tab.  XL  Fig.  u)  the 
Rays  B  H,  B  H,  Diverging  from  a  Point  B,  may, 
by  Refraftion, be  inflected  towards  each  other,  and 
become  again  Convergent  in  a  Point  b. 

x.  When  they  pafs  from  a  rarer  Body  into  a 
denfer,  which  is  Convex  and  Spherical  j  and, 
z.  When  they  fall  upon  an  Objeft  of  rhe  like  Fi- 
gure, from  a  thicker  to  a  thinner  Medium, 

For  inftance,  let  K  F  be  a  Glafs  polifli'd  on  both 
fides,  and  each  iide  of  K  M  F  and  K  N  F  be  Con- 
vex and  Spherical :  Now  when  the  Ray  BH 
comes  upon  it  from  the  Air,  it  will  not  proceed  to 
R,  but  be  inflefted  towards  the  Perpendicular 
G  H,  and  take  its  way  according  to  H  P  ;  but 
in  paffing  from  the  faid  Glafs  P,  into  the  Air,  it 
will  not  proceed  to  S,  according  to  H  P,  but  re- 
ceding from  the  Perpendicular  Line  PQ,  purfue 
its  way  to  b. 

And  this  happening  to  all  the  Rays,  which  fall 
from  B  upon  the  Glafs  between  H  H,  they  will  all 
be  united  aeain  about  the  fame  place  at  b$  only 
the  middle  Ray,  B  M  N  ts  becaufe  it  falls  every 

time 
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time  perpendicularly  upon  the  Glafs,,  rims  direft- 
ly  forward,  and  without  being  refracted. 

So  that  in  cafe  we  fuppofe  {Tab.  X.  Fig,  3.)  that 
at  S  T,  a  Glafs  is  fo  placed,  as  that  the  Rays 
pafling  from  A  to  a,  from  Bto  #j  and  from  the 
other  Points  N,  L,  M,  to  »,  /,  m,  be  united  to- 
gether, they  will  make  at  b  a  an  inverted  Image 
AB. 


Sect.  IX,  An  Experiment  Jhewing  the  fame. 

Let  tliofe  who  have  a  mind  to  fee  a  very  eafie 
Experiment  hereof,  place  one  lingle  Candle  in  a 
Chamber  at  Night,  and  retiring  fome  Diftance 
from  it,  let  them  caufe  its  Light  to  pafs  thro'  a 
Spectacle  Glafs  upon  a  white  Paper  s  Whereupon, 
having  like  wife  fettled  the  Diftance  between  the 
Glafs  and  the  Paper,  they  will  fee  the  exaft  Pifture 
of  a  Candle  inverted  upon  the  faid  Paper. 

That  is,  at  the  place  baf  where  all  the  Rays 
coming  from  each  of  the  Points  of  the  Candle,  at 
A  B,  are  collefted  in  fo  many  other  Points  by  the 
two  Refradions>  which(jas  in  Tab.Xl.  Ftg.i.)  they 
fuffer  thro*  the  Speftacle  or  Buraing-Giafs,  convex 
on  both  (ides,  and  fo  form  the  above-mentioned 
Image. 

Sect.  X.  A  Second  Experiment  in  a  dark  Chamber* 

There  is  another  way  of  proving  the  fame  by 
the  famous  Experiment  of  a  dark  Chamber \  which 
is  made  thus:  You  muft  make  the  Chamber  as 
dark  as  you  can,  leaving  a  round  Hole  in  a  Win- 
dow, fomething  fmaller  than  the  Circumference 
of  a  Speftacle  Glafs  ■  then  place  fuch  a  Glafs  ex- 
actly before  the  Hole,  taking  care  that  the  Light 
has  no  other  Paifage  into  theRopm-         It  wrc 
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Now  if  you  hang  a  white  Cloth  or  Paper  at  a 
proper  diftance  before  the  faid  Glafs,  fo  that  the 
Rays  that  proceed  from  every  Point  of  the  Objefts 
may  each  of  them  be  collected  it  its  correfpondent 
Point,  yon  will  perceive  that  the  Images  of  every 
thing  that  is  without  the  Chamber  will  be  painted 
in  the  moft  perfect  manner,  upon  the  faid  Cloth 
or  Paper,  according  to  all  its  Lineaments  and  Co- 
lours, cfpecially  if  the  Sun  happen  to  fhine  upon 
the  External  Objefts,  and  the  Glafs  be  in  the 
Shade;  as  it  happens  when,  for  inftance,  the  Sun 
is  in  the  South,  and  the  Window  in  which  the 
Glafs  is,  Hands  towards  the  North,  fo  that  none 
of  the  Sun's  Rays  come  direftly  upon  it. 

Sect.  XL  Convictions  from  the  foregoing  Obfer~ 
nations* 

Now  fince  it  is  the  Property  of  Rays  that  pro- 
ceed from  a  Point,  to  be  diverged  and  fcattcred 
from  each  other,  and  that  they  muft  be  made  to 
converge  or  be  united  in  a  Point  again,  in  order 
to  Form  the  Pi&ure  of  an^Objed:,  and  thereby  to 
make  us  fee  it  diftinftly  ;  Can  it  be  conceived  that 
all  thefe  Laws  concerning  Light,  all  this  Difpo- 
fition  made  in  the  Eye  (how  fmall  foever  it  may 
appear  to  an  Ignorant  Pcrfon)  and  all  the  other 
neceffary  Circumftances  obferved  therein ;  I  fay, 
can  he  believe  that  all  thefe  things'fiave  concurred 
in  fo  little  a  fpace,  as  that  wherein  the  Eye  is 
placed,  without  any  Defign  or  Wifdom  of  the 
Creator  ? 

Sect  XII.  The  Eye  is  a  Dark  Chamber. 

^  N  o  w  to  reprefcut  this  Mater  to  every  one's  en- 
tire Satisfaflion,  and  to  convince  him,  that  the 
Images  of  vifible  Objefts  are  really  painted  upon 
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the  Bottom  of  the  Eye  by  the  Light,  after  the  fame 
manner  as  in  the  above-mention'd  dark  Chamber 
by  a  Convex  Glafs  ;  he  need  only  take  (thus  1 
find  the  Experiment  to  have  been  made  in  the 
Year  1696*)  the  Eye  of  a  newly  killed  Ox,  while 
it  is  warm,  (fee  Tab-  XL  Fig,  2.  CGRh)  after 
having  divefted  it  of  its  Fkfli  and  Fat3  and  left 
nothing  remaining  but  the  Membranes  and  Optick 
Nerve  ;  then  about  h  or  0,  behind  in  the  Eye,  let 
there  be  a  fmall  hole  made  with  the  point  of  a 
ftiarp  Knife,  in  the  Membrane  in  which  it  is  in- 
volved ;  and  moreover  a  little  round  piece,  of 
about  a  Fingers  breadth,  cut  out  with  fine-pointed 
Sciflbrs,  leaving  it  tafteti'd  only  at  X,  fo  that  the 
Eye  may  be  held  by  the  Part  here  represented  at 
X  f,  and  fo  the  Orifice  CCN  direfied  which 
way  one  pleafes. 

Then  placing  the  Flame  of  one  Candle  only, 
lighted  for  that  purpofe  in  a  dark  Room,  before 
the  Eye  at  A  B,  you  (hall  fee  the  exaft  Pifture  of 
the  fame  inverted  very  plainly  at  a  £,  and  re  pre- 
ferred burning  upfide  do  wo. 

But  that  this  Experiment  may  be  made  as  in 
ought  to  be,  care  fliould  be  taken  not  to  hurt  a 
very  fine  and  tender  Membrane,  including  the  Vi- 
treous Humour  behind  at  a  £  :  For  whereas  you 
other  wife  fee  the  faid  Humour  it  felt  tranfparent 
and  naked,  fome  Light  may  perhaps  appear,  but 
the  Image  will  not  be  fo  well  reprefented. 

However,  upon  fuch  an  occafion,  which  eafily 
happens,  one  may  cover  the  naked  Vitreous  Hu- 
mour behind  at  a  with  a  very  fine  white  Pa- 
per ;  by  which  means  you  will  fee  the  exaft  Form 
and  Motion  of  the  Flame,  and  alfo  the  Top  of 
the  Candle  it  felf,  accurately  drawn  upon  it. 

It  is  more  convenient  to  try  the  Experiment  af- 
ter this  manner,  than  to  place  the  Eye  before  the 
Hole  of  a  dark  Chamber,  in  order  to  admit  there- 
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by  the  Images  of  the  External  Objeds  :  It  is  like- 
wife  performed  this  way  with  much  lefs  trouble. 

For  one  may  cafily  fee  this  way,  i.  That  the 
Eye  being  brought  nearer  to  the  Candle,  the  Pi- 
cture is  drawn  fenfibly  larger ;  and  if  removed  far- 
ther from  it,  it  becjmes  fmaller  again.  2.  That 
upon  moving  the  Candle  towards  the  Right,  or 
Left  Hand,  the  Pi&ure  goes  in  a  direft  contrary 
Motion. 

From  whence  it  feems  probable,  that  our  great 
Creator  makes  ufe  of  thefe  Means,  to  the  end,  that 
by  increafing,  or  leflcning  the  Images  formed  in 
the  Eye,  we  may  judge  of  the  Pittance  of  Ob- 
jects by  their  apparent  Greatnefs,  or  of  their  Great- 
nefs by  their  apparent  Diftance ;  as  He  likewife 
makes  known  to  us  the  Motion  of  Things  that  are 
remote  from  us,  by  the  Motion  of  their  Images* 

For  that  thefc  Images  are  not  formed  in  the  Eye, 
without  making  fome  Impreflion  upon  the  Mem- 
branes thereof,  fecms  dcducible  from  what  a  Man 
feels,  who  has  been  any  time  in  the  Dark,  when 
he  fuddenly  returns  into  a  great  Light,  and  opens 
his  Eyes  to  look  about  him,  ,  3 

Sect,  XIIL  No  Images  by  Divergent  Rays. 

Having  thus  far  fiiewn  that  our  Eye  is  a  real 
dark  Chamber,  this  Truth  does  likewife  occur  to 
us,  namely,  that  fuch  Images  of  an  Objeft  A  B, 
cannot  be  formed  upon  the  Eottom  of  the  Eye  at 
ah%  by  Rays,  which,  for  inflance,  flow  from  the 
Point  B,  fo  long  as  they  are  Divergent,  as  at 
B  C,  B  C  ;  but  that  it  is  abfolutely  neceffary  for 
that  purpofe,  that  they  fhould  be  bent  again  to- 
wards each  other  by  Refraftion,  in  order  to  be 
collected  into  a  Point  by  and  there  to  form  the 
Image. 
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Sect.  XIV-  The  Tranfparency  of  the  Tunica 
Cornea. 

Now  to  reprefent  only  fome  few  of  thofe  Cir- 
eumftances,  which  mayfervefor  Conviftion,  with- 
out embaraffing  a  Reader  not  well  skilled  in  Ana- 
tomy with  the  different  Number  of  Names  gi- 
ven by  the  Learned  to  the  Membranes  of  the  Eye, 
of  which  fome  Anato  mills  reckon  only  three  others 
4,  5,  63  7,  yea,  8  and  9,  as  you  may  fee  in  Verheyen ; 
Let  usfiippofe  the  little  Globular  Body,  GCHR 
(Tab.  XL  Fig.  1.)  to  be  the  Eye, 

Now  no  Body  will  conteft  with  us, 

Firft,  That  in  cafe  all  the  Membranes  which  eiv 
compafs  the  Eye  were  opaque  as  well  as  thofe 
that  are  in  the  other  Parts  of  the  Body  ;  by  rei- 
fon  of  their  want  of  Tranfparency,  the  Light 
would  be  able  to  get  little  or  no  accefs  to  the 
Eye. 

Can  it  be  then  fuppofed  to  be  without  Defign, 
that  not  with/landing  that  the  whole  Eye  is  en- 
compafled  round  about  with  an  untranfparent  Mem- 
brane GR  H  (which  fliews  itfelf  likewife  exter- 
nally, as  the  White  oi  the  Eye)  yet,  at  that  place 
where  the  Light  falls  upon  it,  at  NCC,  there 
fhould  be  found  a  fpherical*  thin,  bright,  and 
very  tranfparent  Membrane,  fuch  as  the  cleareft 
Horn  or  Glafs  is,  in  order  to  afford  e  Faffage 
to  the  Light ;  and  which  is  therefore  called  the 
Tunica  Cornea^  or  Horny  Membrane  ? 

Sec  t.  XV,  77#  Aqueous  Humour. 

Secondly,  N  o  w  in  cafe  the  Rays  of  Light,  B  C, 
B  C,  coming  out  of  the  Air,  and  from  the  Point 
B  (for  example)  and  having  parted  thro5  this  Mem- 
brane G  N  C  H,  fiiould  again  meet  with  the  fame 
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Air  placed  in  the  Cavity  of  the  Eye,  G  S  D  T 
H  C  G  ;  as  it  happens  in  the  Cavities  of  the  Ear, 
where  fuch  Air  is  necefTary,  they  would  proceed 
to  diverge  or  feparate  themfclves  from  each  other, 
and  fo  be  unable  to  form  an  Image  at  bf  which 
Is  rcquifite  in  order  to  fee  the  Point  Bdiftin&ly  : 
Will  any  one  again  pretend,  that  it  is  without 
Wifdom  and  Defign,  that  this  fpac,c  GSDTHCG 
is  Ailed  with  a  Liquor  that  has  all  the  needfary 
Qualifications  in  it,  that  it  is,  Ftrft,  entirely 
Clear  and  Tranfparent  for  the  Reception  of  Vifivni 
Secondly,  that  it  is  thicker  than  Air,  and  about  the 
Subftance  of  Water,  for  which  reafon  Ms  called 
rhe  Aqueous  or  Watry  Humour ;  Thirdly,  that  it  is 
Convody  round,  as  appears  by  the  external  Fi- 
gure of  the  Eye ;  from  whence  it  appears  plain, 
that  both  the  Rays,  BC,  BC,  divergent  from  B> 
cannot  proceed  forwards  to  gg ;  but  by  the  Laws 
of  Rcfra&ion,  mull  be  infleftcd  towards  each 
other,  and  purfue  their  way  to  DD,  according  tQ 
the  Lines  CJ>,CD  ?      \,  .  ^r 

Sect,  JlVX  Cryftaline  Humour. 

Thirdly i  Now  if  wc  fliould  fuppofe  that  thefe 
Rays,  according  to  CD,  CD,  fhould  again  pro- 
ceed di redly  to  d  d^  we  fliould  at  the  fame  time 
find,  that  they  would  either  not  at  all  run  into  a 
Point,  or  at  leaft  into  flich  a  one  as  lies  very  far 
behind  the  Eye* 

From  whence  ic  follows,  that  there  mud  be  a 
new  Refraftion  to  inflefct  them  again  towards  each 
other,  in  order  to  make  them  meet  at  b>  or  in  a 
much  nearer  Point- 
Now,  in  order  to  make  this  happen  very  exa&ly, 
nother  Body,  STDES,  muft  follow ;  which 
h  Pfa  Tranfparentj  fmndly  Thicker  than  the 
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Aqueous  Humour,  and,  thirdly ,  in  fame  meafure 
Convex.  j\if 

And  here  again,  we  find  aU  thefe  required  Cir- 
eumftances  to  come  to  pafs  in  fuch  a  manner;  for 
the  very  opening  of  an  Eye,  may  convince  every 
Body ^  that  the  following  Humour  STDES,  is 
nor  only  clear,  but  likewife  of  a  thicker  Subftance 
than  the  Aqueous,  for  which  rcafon  5tis  called  the 
Cryftalwe,  and  reprefents  rather  a  folid  Body  than 
a  fluid,  and,  which  is  yet  more,  it  is  Convey  at 

SD  r>  T. 

Thefe  are  therefore  the  Means  that  hinder  the 
Rays  proceeding,  as  C  D,  C  D,  from  paffing  on 
directly  to  dd,  and  force  them,  according  to  the 
Laws  of  Refraftion,  to  infleft  themfelves  a  fecond 
time  towards  each  other,  and  to  take  their  way  to 
DE,  DE 

Sect,  X  VI t  The  Vitreous  Humour. 

Fourthly)  Again,  if  thefe  Rays  had  purfued 
their  Courfe  ftrait.  forwards  to  e  e,  they  would  in- 
deed have  met  again  at  the  Point  t7  but  that  would 
have  been  too  far  behind  the  Eye  ;  and  they  fal- 
ling upon  the  Bottom  of  the  Eye,  would  have 
taken  up  too  much  room  at  m  n  ;  and  the  fingle 
Point  of  the  Object  B,  would  have  been  here  re- 
prefented  with  a  great  Superficies,  m  nf  which  hap- 
pening thus  thro'  all  the  Points  of  the  Objeft  A  B , 
the  Rays  of  feveral  different  Points  lying  near  each 
other,  would  have  ftruck  the  Bottom  of  the  Eye  in 
the  fame  place,  and  fo  have  produced  a  confufed 
Image,  and  therefore  confufed  Vifion. 

He  that  does  not  conceive  this  eafily,  may  re- 
pre  fen  t  to  himfelf,  firft,with  a  proper  Exaftnefs  by 
the  help  of  a  Convex  Glafs,  placed  at  S  T,  in  a 
dark  Chamber  (Tab.  X.  Fig.  3.)  the  Pi&ure  a  £,  of 
an  Objeft  AB  upon  a  white  Paper  r  s  ;  and  then 

re- 
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removing  the  Paper  from  rs  to  pgy  or  nearer  to 
the  Glafs  ST,  he  will  perceive  the  Confufion  of 
the  Pifture,  for  the  Reafons  that  have  been  juft  ai- 
led ged. 

Therefore  to  prevent  this  in  the  Eye  (Tab.  XI. 
Fig-  2.)  it  was  ncceffary,  that  a  fecond  RefrafHcm 
fbould  be  made,  whereby  the  Rays  might  be  col- 
lected at  ihe  Point  £,  inftead  of  the  Point  k. 

That  this  may  happen  after  the  beft  and  mod 
ufefiil  Manner,  the  Cryftalme  Hutmuv  ST ,  muft  be 
again  Convex  at  S  E  T,  and  that  which  follows 
at  SG  R  H  T  ES,  thinner  of  Matter,  and  likewife 
tranfparent* 

Now  all  thefe  Particulars  do  occur  here  again  ; 
lincc  the  Cryftaline  Humour  (as  you  may  obferve,  if 
you  take  it  out  of  the  Eye)  is  not  only  a  Con- 
vex behind  at  SE'ET,  but  much  more  fo  than  in 
the  fore-part  of  it  S  D  D  T  ;  the  whole  Cavity  al- 
fo  of  the  Eye  S  GRHTES,  behind  the  Cryftaline 
Humour  ST,  is  quite  full  of  a  very  clear  and 
bright  Humour,  about  the  Confidence  of  melted 
Glafs,  or,  according  to  others,  of  the  White  of  an 
Egg  ;  at  leaftj  it  is  of  a  thinner  Subftance  (which 
isneceflary  here)  than  the  Cryftalme  Humour,  and 
therefore  'tis  called  the  Vitreous  Humour :  This  be- 
ing fo,  they  that  iinderftand  the  foregoing,  muft 
likewife  know  that  the  Rays  coming  from  DE, 
can't  pafs  dire&ly  thro*  e  to  k  ;  but  being  again 
broken  at  E,  muft  be  bent  towards  each  other,  and 
purfuing  their  way  according  to  E  by  E  b7  rauft 
be  united  at  L 
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Sect*  XVIII.  How  the  Image  is  farmed  in  tJie  Eye, 
and  ConviBtons  from  the  foregmng  Qbfervat&m* 

Fifthly  >  Having  thus  (hewn,  how  the  Rays  di- 
verging from  the  Point  B  of  the  Objeft  A 
mult  meet  at  the  Bottom  of  the  Eye  in  a  Point  h  ; 
if  you  Ibppofe  that  thofe  Rays  which  come  from 
every  other  Point  ofABj  are  likewife  after  the 
fame  manner  colle&ed  in  a  vifible  Point  of 
you  will  alio  fee  after  what  manner  the  above- 
mentioned  Images  are  formed  by  the  Light,  upon 
the  bottom  of  the  Eye,  as  it  were  in  a  dark 
Chamber. 

Now  can  any  thing  more  be  required  by  thofe 
who  fincerely  fearch  after  Truth,  towards  a  Proof 
of  the  Wifdom  of  the  Creator,  than  th  is  wonderful 
Stru&ure  of  the  Eye,  and  thefc  Inflections  of  the 
Rays  repeated  three  times  after  one  another;  which, 
if  they  had  been  otherwife  fcatter*d  or  feparated, 
would  not  only  have  been  unfit  in  their  own  Na- 
ture, by  reafon  of  fuch  Divergency,  to  have  formed 
an  exaft  Image,  but  even  produced  a  Motion 
which  would  have  been  direftly  oppofite  to  what 
the  Sight  required  ? 

Sect.  XIX.  Several  Remarks ;  Firfi,  that  the  Eye 
is  Black  within, 

W  e  might  make  innumerable  Obfervations  up- 
on the  wonderful  things  that  are  to  be  found  in  the 
Eye  ;  as,  i.  That  the  Eye  muft  be  dark  within,  in 
order  to  reprefent  the  Images  as  ftrongly  as  is  done 
in  a  dark  Chamber,  and  is  it  not  fo  ?  even  fo  far, 
that  its  Membranes  or  Tunicks,  are  in  a  great 
meafure,  and  for  this  very  purpofe,  of  a  Black ifli 
Colour :  Can  fo  necetfary  a  Quality  as  this  refult 
from  Chance  ? 

Sect. 
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Sbct,  XX,  7%e  Second  Remark;  That  the  Cryftalme 
Humour  iJ  a  Micro/cope  :  And  Convi£lt<ms  from 
thence. 

t  To  the  end,  that  the  Images  ftiould  be 
nice  and  accurate,  ought  there  not  to  be  in  the 
Eye  a  tranfparent  Body,  Convex  on  both  fides, 
and  the  moft  Convex-part  undermoft  ?  And  do  not 
both  thefc  Qualities  occur  in  the  Cryftalim  Hu- 
mour, which  has  the  form  of  a  poliftied  fpherical 
Glafs  before  and  behind,  as  like  wife  all  its  Pro- 
perties ? 

For,  if  you  take  this  Humour  out  of  the 
Eye  of  a  newly  killed  Beaft,  and  hold  it  before  a 
burning  Candle,  and  a  piece  of  white  Paper  be- 
hind it,  you  will  fee  upon  the  Paper  as  exatt  an 
Image  of  the  Flame  inverted,  as  if  the  fame  were 
projected  or  made  by  a  Glafs  :  Or  place  the  fame 
before  your  Eye,  and  the  Head  of  a  Pin,  or  any 
other  little  thing,  clofe  behind  it,  and  if  you  look 
rhro'  it,  you  will  fee  the  very  fame  Appearances 
as  thro*  a  real  Microfcope,  which  islikcwife  made 
Convex  on  both  fides  for  the  fame  purpofe. 

Did  ever  any  one  pretend  to  fay,  that  a  good 
Microfcope  had  acquired  its  Figure,  its  Tranfpa- 
rency  out  of  a  dark  or  opaque  Matter,  and  its 
Difpofition  of  being  fo  ufeful*  without  any  De~ 
iign  of  the  Perfon  that  made  it  ?  How  therefore 
can  it  be  aiferted  of  this  Humour,  where  all  thofe 
Qualities  are  found  in  a  more  eminent  manner  ? 
Or  could  the  beft  Artificer  in  the  World,  produce 
fuch  a  thing  trom  Bread,  Flefli,  Fifh,  and  other 
Food  ?  Can  then  an  unhappy  Philofopher  difcover 
neither  Art  nor  Knowledge  therein,  after  having 
obferved  the  like  Appearances,  not  once  only 
(which  mi^ht  have  happened  by  chance)  but  in 
fo  many  Millions  of  Eyes,  both  of  Men  andBeafts  > 

SfcCT, 
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S  e  C*T.   XXL  The  Third  Remark,  upon  feeing  at 
feveral  Diftances  t  An  Experiment  tlmeupon, 

3.  O  n  e  may  yet  farther  fee  by  the  Expe- 
riment in  a  dark  Chamber,  that  the  Diftance  of 
the  Objea  AB  (7ak  X.  Fig.  3.)  from  the  Paper 
r  *,  and  from  the  Glafs  S  T,  ought  to  be  certain 
and  limited,  to  form  a  diftin<a  image  at ab:  So 
that  the  Paper  being  held  at  p  q3  nearer  to  the 
Glafs  S  T,  or  at  de9  farther  from  the  faid  Glafs, 
if  the  Objeft  A  B,  and  the  Glafs  S  T,  remain  in 
their  place,  the  Image  will  be  very  confufed ;  be- 
caufe  the  Rays  coming  from  each  of  the  Points  A 
and  B,  are  not  collected  in  the  Point  a  and  £,  but 
inftead  thereof,  take  up  a  great  fpace  at  p  and  q9 
or  d  and  ej  fo  that  thofe  which  proceed  fram  dif- 
ferent Points  muft  thereby  be  mix'd  together  and 
confufed. 

From  whence  it  appears,  that  no  Images  can  be 
rightly  and  truly  formed,  when  the  Collection  of 
the  Rays  that  come  from  A  or  B,  are  made  at 
a  or  b  \  the  place  of  Collection  a  b%  being  either 
before  the  Paper,  which  is  then  at  d  e,  or  behind 
the  Paper,  when  at  p  y. 

Again,  we  like  wife  fee,  if  the  Object  A  B  is 
further  from  the  Glafs  S  T,  or  the  Glafs  itfelf  is 
rounder,  than  at  the  time  when  a  diftinft  Image 
was  formed  thro'  both  of  them  at  a  by  the  cxacl 
Image  will  fall  clofer  to  the  Glafs,  as  for  inftance, 
at  ;  and  therefore  the  Paper  muft,  for  this 
reafon,  be  brought  forwards  from  r  s  to  p%%  and 
nearer  to  the  Glafs. 

The  contrary  happens,  if  the  Objeft  A  B,  be 
brought  clofer  to  the  Glafs  S  T,  or  if  the  faid 
Glafs  be  not  fo  Convex,  as  we  at  firft  fuppofed  it ; 
for  then  the  exa&  Image  will  not  be  found,  unlefs 
•    I   '  the 
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the  Paper  be  removed  backwards  to  d  e9  and  the 
Diftance  thereof  from  the  Glafs  rendered  greater. 
#  Now,  notwithftanding  that  ail  thefe  things 
come  to  pafsin  our  Eyes,  yet  would  our  Sight,  for 
all  this  great  Apparatus ,  be  of  little  ufe,  and  wholly 
imperfedt,  with  refpefit  to  the  Objeftsthat  are  near 
us  :  So  that,  for  inftance,  one  who  lees  an  ObjeS 
diftin&ly  at  the  Diftance  of  a  Yard,  would  not  be 
able  to  diftinguifh  the  fame,  either  at  the  Diftance 
of  half  a  Yard,  or  a  Yard  and  half,  or  any  other- 
wife,  farther  or  nearer,  unlcfs  the  means  above- 
mention  *d  were  ufed  in  the  Chamber  of  our  Eye, 
viz*  either  by  making  the  Roundncfs  of  one  of 
the  Humours  more  or  lefs  Convex ,  or  the  Di- 
ftance between  the  CryftaWne  Humour,  and  the 
Bottom  of  the  Eye  (which  fupplies  the  place  of 
the  Paper)  greater  or  fmaller,  according  as  the 
nearnefs  or  remotenefs  of  the  Objefr  requires  it. 

If  this  fhould  not  be  fufficiencly  intelligible  to 
one  that  has  not  been  verfed  in  Optical  Experi- 
ments, let  him  in  a  dark  Chamber  make  ufe  of  a 
flatter  or  more  convex  Glafs ;  or,  to  fpeak  in  the 
Language  of  the  Glafs-Grinders,  of  younger  or 
older  Speftacles,  and  of  a  greater  or  fmaller  Di- 
ftance of  the  Objeft  ;  and  Experience,  after  a 
little  attention,  will  render  the  thing  plain  enough 
to  him. 

Now,  to  apply  all  this  to  the  purpofe ;  Can  any 
one,  without  being  aflonifli'd  at  the  Wifdom  and 
Goodnefs  of  his  adorable  Creator,  obferve,  that 
not  only  one  of  thefe  means  (which  was  enough 
alone)  but  both  together  are  found  in  the  Eyes  ? 
For  when  an  Object  is  far  from  the  Eye,  and  there- 
fore (Tab.  XL  fig.  i  J  the  Point  a  orb  (where  the 
Rays  proceeding  from  a  Point  A  orB  converge,  or 
are  gathered  together)  does  not  reach  the  Bottom 
of  the  Eye  X  w,  but  falls  nearer  to  the  Cryftaltne, 
Humour  S  T  ;  a  confufed  Image,  as  has  been  faid 
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before,  would  thereby  be  formed  at  the  Bottom  of 
the  Eye,  but  no  diftinfl:  Vilion ;  fo,  that  to  pre- 
vent the  fame,  it  is  neceifary  that  the  Diftance  be- 
tween the  Bottom  of  the  EyeXm,  and  the  Cry- 
ftaline  Humour  S  T,  ihould  be  fmaller  ;  or  (if  the 
Diftance  between  them  remain  as  it  was)  one  of 
the  Humours  of  the  Eye  Ihould  be  render'd  lefs 
Convex,  to  caufe  the  Image  to  fall  farther,  viz*  at 
a 

Now  we  find  that  to  bring  both  thefe  things 
about  together,  the  four  Mufcles  of  the  Eye,  EF 
G  H  (Tab.  X.  Fig.  5.)  feem  to  be  neceilary  to  move 
the  fame  (as  any  one  of  them  is  contra&ed,  and 
fo  made  fliorter  than  the  reft)  upwards  anddown^ 
wards,  and  to  the  right  and  left ;  and  when  they 
aft  altogether  they  draw  the  fore-part  of  the  Eye, 
as  likewife  the  Cryfiatim  Humour  backwards,  di- 
imnifhing  in  fiich  manner  the  diftance  between  it 
and  the  Bottom  of  the  Eye  ;  but  particularly,  it 
is  likewife  plain,  that  they  make  the  external 
Figure  of  the  Eye,  which  is  very  Convex  and 
Globular,  much  flatter,  and  fo  caufe  the  collected 
Rays  to  fall  more  backward,  in  order  to  reach 
the  Bottom  of  the  Eye. 

Now  that  the  Rays  coming  from  an  Objeft,  and 
falling  upon  a  flatter  Glafs,  do  paint  the  Image 
further  backwards  than  when  the  Glafs  is  more 
Convex,  has  been  already  fliewn  in  the  Experi- 
ment of  a  dark  Chamber. 

Now  if  the  Objefl:  (TakXL  Fig.z.)  be  too  near 
the  Eye,  and  the  Collection  of  the  Rays  coming 
from  the  Point  B,  does  not  happen  upon  but  upon 
k%  behind  the  Bottom  of  the  Eye  X  m  ;  it  is  plain 
enough,  that  to  prevent  it,  the  contrary  muft  be 
effefted,namely  ,that  the  fpace  between  the  Cryflalmc 
Humour,  and  the  Bottom  of  the  Eye  X  t»,  Ihould 
fame)  the  greater  ;  or  (the  fpace  remaining  in  the 
be  made  Aqueous  Humour  of  the  Eye  atMa 
fomewhat  rounder.  Fpr 
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For  that  a  rounder  Glafs  forms  the  Image? 
fhortcr  and  nearer  to  itfclf,  may  be  experimentally 
proved  with  great  eafe  in  a  dark  Chamber. 

Now  to  perform  both  thefe  Operations  at  the 
fame  time,  the  Anaromifts  produce  two  Mufcles 
at  INKM  (Tab-  X.F/g.  y.)  which  they  call 
oblique  Mufcles  ;  and  whicb,when  contraftcd,  do 
each  of  them  draw  the  Eye  on  its  fide,  but  when 
they  work  together,  they  draw  the  Eye  as  it  were 
with  a  Girting  Rope,  and  fwelling  up,  prefs  it 
on  all  fides  ;  by  which  means  the  Aqueous  Humour 
being  made  protuberant,  the  Eye  becomes  rounder 
at  NCC  (7ot.XI.Fg.  i.)and  the  Vitreous  Hu- 
mour being  preifed  backwards,  the  Diftance  be- 
tween the  Bottom  of  the  Eye  and  the  Cryftalinc 
Humour  is  render'd  greater. 

I  know  very  well,  that  fome  Learned  Gentle- 
men do  not  think  that  the  peculiar  Ufe  of  thefe 
Mufcles,  for  this  purpofe,  is  yet  fully  ascertained, 
till  it  has  been  farther  proved  ;  but  we  fliall  not 
let  ourfelves  into  this  Difpute  at  prefent,  no  more 
than  we  {hall  enquire  whether  thofe  only  have  hie 
upon  the  Truth,  who  maintain ,  that  the  Fibres  GS 
and  HT  (which  the  Anatomifts  call  Proceffus  Cilt- 
ares)  have  a  quality  of  caufing  the  Cryftalme  Hu- 
mour it  fclf  (when  ever  it  is  neceffary)  either  to 
change  its  Figure,  that  is  to  fay,  rendering  it 
more  or  lefs  Convex;  or  of  bringing  it  nearer 
and  removing  it  farther  from  the  Bottom  of  the 
Eye. 

However,  the  one  or  the  other  of  the  Opera- 
tions above-mentioned,  feems  to  be  experimentally 
felt  in  the  Uneafinefs,  or  fometimes  even  in  the 
Pain,  which  the  Eye  fuffers,  when  we  ufe  any 
Force  to  fee  an  Objeft  that  is  far  from  the  Eye 
djftinctly,  or  to  read  4  Writing  a  little  too  near. 
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But  this  is  inconteftably  true,  that  the  Eye  does 
fomething  in  the  viewing  of  things  that  are  placed 
at  feveral  Diftancesfrom  it,  without  any  Concur- 
rence or  Knowledge  on  our  parr,  which  the  great- 
eft  Mathematicians  have  not  yet  been  able  to 
bring  about  by  their  Inftruments  of  feeing;  the 
Difpofition  of  which,  as  the  diftance  of  an  Obje£t 
is  notorioufly  greater  or  fmaller,  mufl  like  wife  be 
alter 'd.  And  this  is  fufKcient  to  convince  us  (tho  * 
we  know  nothing  of  the  manner  how  it  happens) 
that  there  is  a  G  o  d,  by  whom  we  are  made,  and 
who  had  a  wife  End  and  Defign  in  forming  the 
Eye,  as  it  here  appears. 

Sect.  XXII.  The  Fourth  Remark,  upon  the  Opening 
and  Shutting  the  Black  of  the  E)e  or  Pupil,  with  «n 
Exper  iment  proving  the  fame. 

Fourthly,  I  f  this  great  and  wonderful  Strufture 
of  the  Eye,  by  which  we  are  enabled  to  fee  fo 
calily  anddiftinctly,  at  fo  many  and  fuch  different 
Diftances,  be  not  yet  fufficient  to  convince  a  Scep- 
tical Enquirer  of  the  Wifdom  of  his  Creator,  let 
him  proceed  farther,  and  in  the  lafl:  place  (fince, 
if  we  take  notice  of  every  thing  concerning  the 
Eye,  that  alone  would  require  a  whole  Book)  to 
contemplate  with  us  that  which  follows  : 

ivV/2,  That  if  the  Hole  in  a  dark  Chamber  be 
made  fo  fmall  as  to  admit  but  too  few  of  the 
Rays,  the  external  Images  would  be  reprefented 
impcrfedily  without  the  necciVary  Force  and  Li  veil- 
nefs. 

Secondly,  If  the  Hole  be  fo  great  as  to  admit  of 
the  Entrance  of  too  much  Light,  the  Images  would 
appear  yet  more  weak  and  imperfect  for  other 
Reafons.  So  that  there  is  an  exaft  Proportion 
required  for  that  Hole  or  Space,  thro*  which  the 
Ravs  .:re  to  be  admitted,  to  the  end,  that  every 

Vol.  I.  Q_  thing 
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thing  may  have  its  proper  Energy ;  and  that  thef 
numoer  of  the  Rays  be  neither  too  great  nor  too- 
fmall :  And  how  much  trouble  the  finding  the  juft- 
Proportion  of  fuch  Holes  or  Openings  oecafions-; 
to  thofe  who  make  Telefcopes,  Microfcopes,  and  *  ( 
other  Inltrumcnts  for  feeing,  is  but  too  well  knows- 
by  thofe  that  have  had  the  trial  of  it. 

The  fame  thing  happens  to  the  Eye,  as  being 
a  dark  Chamber  ;  and  it  is  eafie  to  difcover  ex- 
perimentally, that  too  few  Rays  render  the  Sight 
of  an  Objed  weak,  if  you  make  a  Hole  with  a 
Pin  in  a  white  Paper,  which  Hole  mall  be  much 
fmaller  than  the  little  black  Circle  of  the  Eye,  cal- 
led in  Latin,  the  PupiBa;  and  thro' *  which  the 
Rays  of  the  Objeft  are  admitted  into  the  Eye.: 

Now  when  you  look  thro' the  faid  little  Hole 
(efpecially  in  a  place  where  the  Light  is  not  too 
ftrotig)  upon  a  piece  of  Marbled  Paper,  in  which 
there  are  a  great  many  Colours,  it  is  well  known, 
that  if  it  be  held  clofe  to  the  Eye,  there  can 
come  no  Rays  from  it  but  thro'  the  aforefaid 
little  Hole  ;  and  that  therefore  the  number  of 
them  is  much  fewer  than  if  they  were  immediately 
received  in  a  greater  Opening  of  the  PupiBa  with- 
out this  Hole :  But  we  (hall  likewife  find  at  the 
fame  time,  that  the  Colours  of  the  Marble  Paper 
will  (hew  themfelves  much  fainter  and  darker  thro* 
the  little  Hole,  than  they  would  direftly  to  the 
naked  Eye. 

Now  in  cafe  this  Pupil,  being  too  large,  fhould 
admit  too  many  Rays,  as  it  does  when  one  paf- 
fes  fuddenly  from  a  very  dark  Place  into  a  clear 
and  ftrong  Light ;  we  find  likewife,  that  upon 
this  account,  the  Aftion  of  Seeing  becomes  very 
troublefome. 

Now  to  produce  again  a  Proof  of  G  o  d's  won- 
derful Wifdom  and  Mercy  from  this  laft  Inftance, 
Could  any  Body  reafonably  fuppofe,  that  what  is 

done 
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done  herein,  with  fo  much  trouble  by  the  Artifi- 
cers in  their  Optical  Inftruments,  is  performed  by 
the  Eye  of  itfelf,  and  without  the  Dire&ion  of  the 
great  Creator,  and  even  without  the  Knowledge 
of  the  Man  himfelf  in  whom  it  happens  ?  And 
moreover,  after  fuch  a  manner  as  infinitely  exceeds 
the  fineft  Machine  that  Human  Art  has  ever  yet 
brought  to  the  higheft  degree  of  Perfection  ? 

Thus  we  fee  that  the  Paflage  F  F  (Tab.  XL  Fig.i.) 
thro*  which  the  Rays  of  Light  go,  or  rather  that 
black  little  Circle  in  the  Membrane  (according  to 
which  our  Eyes  are  denominated  Black,  Grey,  or 
any  other  Colour)  commonly  called,  the  Black  or 
Apple  of  the  Eye j  becomes  in  a  healthy  Man  fmal- 
ler  in  a  great  Light,  and  immediately  greater  in  a 
fmall  Light  ,•  in  order  to  admit  more  or  fewer  Rays, 
as  the  Circumftances  of  things  require. 

I  know  very  well,  that  no  Body  who  has  never 
feen  this  will  readily  believe  it ;  but  in  order  to 
convince  him  thereof  experimentally,  let  him  be 
brought  into  the  Sun-fliine,  or  any  other  ftrong 
Light,  or  place  \him  in  a  Chamber  dire&ly  op- 
pofite  to  the  Light  of  the  Windows  in  a  very 
bright  Day  ;  where,  if  you  obferve  the  Pupil  of 
the  Eye,  you  will  find  it  to  be  very  fmall  in  fuch 
a  great  Light,  to  the  end,  that  the  Eye  may  not 
be  hurt  by  the  ftrength  thereof ;  then  fet  him  in  a 
dark  Corner  of  a  Chamber,  and  turn  his  Face  from 
the  Light ;  when  you  will  prefently  perceive  the 
Pupil  to  become  fenfibly  larger,  in  order  to  admit 
a  greater  number  of  Rays  ;  infomuch,  that  after 
thefe  Experiments,  no  Body  can  doubt  of  what 
has  been  here  faid. 

Is  not  the  great  Goodnefs  of  God  particularly 
remarkable  herein,  that  all  thefe  things  come  to 
pafs  in  our  Eye,  without  our  being  confcious  there- 
of, r0  the  end,  that  our  Attention  may  not  be 
diverted  from  whatever  we  are  then  contemplat- 
es 1  ing  ? 
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ing  ?  Which  however  would  have  always  happened, 
if  we  had  been  obliged  to  have  attended  to  every 
Occafion  of  adapting  the  Pupil  to  the  Degrees  of 
Light. 

§ect.  XXIII.  Cotwiftions  from  the  foregoing  Ob- 
fervations. 

N6w  whofoeyer  is  a  rcafonable  ferfon,  and 
does  plainly  comprehend  all  that  we  have  been  fay- 
ing about  the  Eye,  ought  he  not  to  be  aftonifh'd, 
that  as  there  was  a  Lucretius  among  the  Ancients, 
fo  there  are  likewife  in  our  Age  Men  that  pretend 
to  be  Philofophers  and  Enquirers  after  Truth,  and 
yet  will  not  allow  that  the  Maker  of  all  thefc 
things,  which  contribute  towards  the  forming  of 
a  good  Sight,  had  any  Wife  Purpofes  or  Defigns 
in  forming  the  fame? 

And  yet,  if  any  of  thefe  Men  (hould  fee  a  good 
Microfcope,  or  a  Set  of  Magnifying-Glaflfes,  or  a 
well-made  Telefcope,  or  a  dark  Chamber,  with  all 
its  Apparatus,  none  of  'em  will  dare  to  fay,  that 
thofe  things  were  framed  by  Chance.  And  can 
they  then  affirm  it  of  the  Eye,  the  Strufture  of 
which  they  muft  own,  whether  they  will  or  no, 
to  be  unfpeakably  finer  than  all  the  Inftruments 
for  Sight  that  ever  were  invented  by  the  Art  of 
Men?.^ 

Ask'  then  the  greateft  Mathematician,  the 
moft  skilful  Man  in  Optics,  or  Mechanics, 
whether  he  can  be  able  to  make  a  dark  Cham- 
ber, that  can  be  turned  which  way  one  will  as 
readily  and  eafily  as  the  Eye which,  if  turned  to- 
wards remote  Objeds,  can  fhorten  itfelf  and  flat- 
ten its  Glafs,  and  upon  the  nearer  approach  of  an 
Objed,  can  make  itfelf  longer  and  its  Glafs  roun- 
der, without  ftanding  in  need  of  any  other  Affi- 
fiance  ;  yea  (kttheCaufe  thereof  be  what  it  will) 

that 
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that  can  adapt  itfelf  to  the  various  Diftances  of 
Obje&s,  and  accordingly  form  at  every  time  a  dif- 
ferent Objeft  •  that  when  the  Light  is  too  fmall, 
can  dilate  its  Hole  or  Opening  ;  and  when  the 
Light  is  too  ftrong,  can  again  contraft  the  fame, 
without  the  concurrence  of  any  thing  elfe  befides 
the  Difpofition  and  Laws  belonging  to  it  ? 

Sect.  XXIV.  The  Sun  necejfary  to  Sight:  And 
Convictions  from  all  the  foregoing  Obfervations. 

N  o  w  to  fay  no  more,  Have  we  no  reafon  to 
acknowledge  the  Goodnefs  and  Power  of  the  Great 
Creator,  who  has  made  fuch  unfpeakably  great 
Bodies  as  the  Sun  is  (not  to  mention  the  Moon  and 
Stars)  fubfervient  to  thefe  Purpofes  ?  who,  to  corn- 
pleat  this  Defign,  and  to  make  the  Eye  ufeful,  has 
caufed  the  Light  to  flow  from  thence,  in  fo  vaft  a 
Quantity,  as  to  be  able  to  fill  the  immeafurable 
Space  between  us  and  the  Firmament,  even  as  far 
as  to  the  Planet  Saturn  itfelf,  which  is  fuppofed, 
and  not  without  reafon,  to  be  enlightenM  by  the 
Sun;  who  derives  the  Light  itfelf  with  fo  uncon- 
ceivable a  Swiftnefs  down  to  our  Eyes,  that  they 
may  be  continually  fupplied  therewith,  infomuch, 
that  if  fuch  Swiftnefs,  and  all  the  other  Properties 
of  Light,  of  which  we  have  been  f peaking  (and  of 
which  we  {hall  treat  hereafter  more  particularly) 
were  not  demonftrable,  they  might  juftly  be 
doubted  of  by  every  one. 

Can  any  Body  contemplate  all  thefe  greatThings 
that  are  nece(fary  to  make  us  fee,  and  that  co-ope- 
rate as  well  within  as  without  the  Eye,  and  not  think 
himfelf  in  the  leaft  obliged  toHim  that  has  beftowed 
fuch  Bleffings  on  him  ?  Who  warns  him  thereby 
timely  and  from  afar,  of  fo  many  things,  whether 
they  be  Advantageous  or  Prejudicial  to  him ;  who 
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grants  him  the  Pleafurc  of  being  able  to  View  and 
Contemplate  fo  many  agreeable  Colours  in  Fields, 
Trees,  Flowers  and  the  like  ;  and  to  fum  up  all  in 
one  Word,  who  has  vouchfafed  him .  the  Faculty 
Of  Seeing  ;  and  who  has  made  bur  Eye'after 
a  moft  aftonifhing  manner,  a  petlcft  Sts^cc  or 
Theatre,  from  whence  we  may  View  alT  his 
Wonders,  how  fmall  foever  it  be  in  Comparison  of 
the  Tcrreftrial  and  Celeftial  Bodies;  making  of  his 
Light  an  admirable  Pencil,  for  fo  the  Mathemati- 
cians call  the  Compofition  of  Rays  ftprefented  in 
7a*.  X.  Rg.  3.  byBST*;  as  alfo  in  7^  XL 
Fig.  a.  by  B,  CC,  DD,  EE,  *;  which  proceed- 
ing from  a  Point  as  B,  are  after  due  Refractions, 
united  again  in  another  Point  t,  by  which  means 
all  his  great  and  glorious  Works  of  Sun,  Aifoofi, 
Stars,  J^aph,  Sea,  Mountains,  as  „alfo  TJbccs, 
Flowfcfe,  Men,  Beafts,  and  whatever  ^fe  i*  cor- 
poreal and  viilble  are  painted  after  an  unimfcablc 
manner,  in  their  true  Colours  and  lihCMifeyrtfr  ap- 
on  the  Bottom  of  the  Eye  ?  .  '  S.;,  i 

Can  it  ftill  be  thought  to  be  the  refill*  of -^Bere 
Chance  (fince  the  Light,  whilft  it  feapects  and 
fpreads  its  Rays  aflunder,  is  in  itfel£  improper  to 
produce  a  clear  and  diftinft  Sight)  that  neverthe- 
lefs,  and  only  to  render  Men  and  other  living 
Creatures  happy,  Laws  oiRefraEtm  wercipre- 
fcribed  to  this  Light,  by  which  its  Ray*  tarere 
turned  from  Divergent  into  Convqgettt ;  that  is,  feom 
fcatter'd  to  united  ?  Or  that  it  is  without  Wifdom, 
that  this  great  and  unfafliionabfe  Sea  of  Light,  in  ' 
all  its  moft  minute  Particl^f,  has  fubmitted  to 
thefe  Laws,  without  departing  one  Tittle  from 
them  ?  Of  which  more  hereafter. 

Can  any  Body  think  it  to  be  without  a  wife  • 
Defign,  that  all  the  Limbs  of  a  Humane  Creature, 
from  his  Childhood  to  his  Manhood,  ^ro^iCon- 
tinually  and  proportionably  greater*  but  itli'c* Cry- 
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ftalline  Humour  of  the  Eye  only  (forafmuch  as  our 
Sight  depends  upon  the  Figure  thereof)  does,  with- 
out growing  and  increafing,  always  preferve  the 
fame  Size  and  Form  both  in  Men  and  Children  ? 
See  this  Remark  in  Bergerus,  fag.  407. 


CONTEMPLATION  XIII. 

'  Of  the  Hearing. 

S  e  ct.  I.  The  Inftruments  of  Hearing  unknown. 

NO  W  if  we  pafs  from  the  Senfe  of  Seeing 
to  that  of  Hearing,  howfmall  Progrefs  has 
the  Labour  of  Enquirers  been  able  yet  to  make,  in 
order  to  penetrate  into  the  true  manner  how  this 
laft  is  perform'd,  it  will  only  be  neceffary  to  quote 
the  Expreffions  of  the  famous  Anatomift,  Monfieur 
du  Verney,  in  the  Preface  of  his  moft  laudable  Trea- 
tife  about  the  Inftruments  of  Hearing :  Among  aU  the 
Inftruments  which  Beafis  ufefor  their  Service,  thofe  of 
the  external  Senfes  are  leaft  of  all  known  to  m  ;  but  ne- 
verthelefs,  none  of  'em  aU  are  attended,  with  fo  much 
Obfcurity  as  the  Inftruments  of  Hearing.  The  fame  is 
likewife  acknowledged  by  Valfalva.  It  muft  not 
therefore  be  expe&ed,  that  we  (hall  fetthe  Wifdom 
of  the  adorable  Creator  in  this  Cafe,  either  in  a  full 
Light,  or  even  demonftrate  it  fo  plainly  as  has 
been  done  in  the  Bufinefs  of  Seeing  ;  this  muft  be 
the  agreeable  Employment-  of  following  Ages, 
when  it  fhall  pleafe  the  great  Creator  to  give  them 
a  Clew  to  this  Labyrinth,  and  further,  to  blefs 
their  Enquiries,  after  repeated  Difcoveries,  con- 
cerning the  Inftruments  of  Hearing,  of  Sound,  and 
oiMuJick.  Q^4  Sect, 
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Sect,  II.  But  they  are  ftiU  fufficient  to  prove  the 
Wifdom  of  GOD. 

H  o  w  e  v  e  r,  to  fliew  that  notwithftanding  Hu- 
mane Wifdom  is  not  yet  capable  of  finding  out  the 
right  Ufes  of  all  thofe  Inftruments  that  belong  ta 
the  Senfe  of  Hearing  ;  yet  the  the  Stru&ure  there- 
of, as  far  as  it  has  been  hitherto  difcoverM,  is 
fufficient  to  prove  the  wonderful  Wifdom  of  the 
Creator  to  an  Enquirer  after  Truth  ;  and  fo  con- 
vince an  Atheift  too,  if  he  be  not  more  Obftinatc 
than  Ignorant :  Since  we  have  not  here  undertaken 
to  defcribe  a  compleat  Anatomy  of  thefe  Parts,  it 
will  not  be  ufelefs  to  transfer  the  following  Figures 
# '  from  the  Tables  of  Valfalva,  which  reprefent  to  the 
Life  the  Structure  of  the  Inftruments  that  fenre 
for  Hearing  with  refpeft  to  each  other  ;  fo  that 
from  them,  with  fome  others  which  we  fhall  add 
for  greater  Clearnefs,  the  Reader  will  be  able  to 
form  a  rough  Conception  thereof. 

Sect.  III.  The  External  Structure  of  the  Ear. 

Let  us  then  begin  from  the  External  Stru&urc 
of  the  Ear,  which  every  one  may  fee  in  other 
Treatifesi 

Can  any  one  fuppofe  that  it  is  Accidental,  and 
without  Defign,  that  two  Ears  are  placed  upon 
the  Head  ?  which  ferve  to  receive  Sounds  by  the 
Mediation  of  the  Air  ,•  as  may  be  feen  in  feveral 
Beafts,  who,  as  the  Sound  comes  from  certain 
k  Places,  are  wont  to  turn  the  Cavity  of  their  Ears 
that  way$  as  like  wife  in  Men,  who,  when  one 
of  their  Ears  fail  them,  endeavour  to  repair  that 
Defeft,  by  holding  the  Hollow  of  their  Hand  be- 
hind it:  Andean  one  fee,  without  acknowledging 
a  Defign  of  the  Creator,  that  when  the  Sonorife- 

rous 
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rious  Air  is  come  into  the  Cavity  of  the  External 
Part  of  the  Ear,  it  meets  with  a  moveable  Protu- 
berancy  at  the  Mouth  of  the  Auditory  Tube 
(called  by  the  Anatomifts  the  Fragus)  by  which 
the  Air  is  hinderM  from  avoiding  this  Entrance  of 
the  faid  Tube,  and  compelled  to  run  into  its  Ori- 
fice or  Mouth. 

Now  forafmuch  as  the  Ear,  if  it  were  compofed  x 
only  of  a  foft  and  flabby  Matter,  like  the  Mem- 
branes, would  hang  down  over  the  Orifice  of  the 
Auditory  Tube,  and  hinder  Hearing ;  or  if  it  were 
of  a  harder  arid  bony  Subftance,  would  occafion 
Inconveniencies  in  our  lying  down  and  otherwife : 
How  manifeft  is  the  Wifdom  of  the  Creator,  who 
has  compofed  the  faid  whole  Ear  of  Membranes 
fupported  with  Cartilages  ?  by  which  means  it  is 
endowed  with  an  Elaftick  Faculty  (as  you  may  ob- 
ferve  when  you  bend  the  Ear  with  your  Hand,  and 
let  it  go  again)  to  the  end,  that  it  may  redrefs 
itfelf,  and  return  to  its  former  State  in  all  Acci- 
dents ;  and  perhaps  too,  as  fome  think,  to  pro- 
mote the  Tremulous  Motion  of  the  Sonorous 
Air.  This  is  certain,  that  the  Auditory  Tube  is 
at  the  beginning  of  it,  made  of  the  fame  Cartila- 
ginous Subftance  with  the  Ear,  but  farther  in  it, 
confifts  of  Bone  only,  as  is  fufficiently  known  to 
the  Anatomifts. 

Sect.  IV.  ihe  Auditory  Tube,  and  the  Membrane 
called  the  Tympanum  or  Drum. 

T  o  fay  fomething  more  of  this,let  (7^£.XI Frg.$ .) 
L  L  be  the  Circumference  of  the  extreme  Part 
of  the  Ear,  and  K  the  circular  Cavity  that  appears 
therein  (called  the  Concha-ox  Shell)  and  which  can 
be  feen  outwardly  ;  and  in  which  is  alfo  the  Ori- 
fice of  a  Tube  A  C,  which  extending  itfelf  inter- 
nally in  the  Head,  is  called  the  Auditory  tube. 

7  This 
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This  confifting  of  a  Cartilage  about  that  Fart 
of  the  Ear  marked  A,  and  afterwards  as  far  asC, 
of  a  Bone  only,  is  cloathed  on  the  infide  with 
a  Skin  or  Membrane,  which  in  this  Figure  is  re- 
presented alone  without  the  Bone  and  Cartilage  ; 
and  at  the  End  of  it  F,  it  is  fhut  up  by  a  Mem* 
brane  which  is  round,  dry,  thin,  folid  and  tran- 
sparent, and  which  is  called  the  Drum  of  the  Ear. 
But  fomc  are  of  Opinion,  that  there  is  a  fmall 
Orifice  in  this  Membrane,  which  feems  to  be  in 
fome  meafure  likely,  becaufe  fuch  as  take  Tobacco 
have  been  obferved  to  convey  the  Smoak  thereof 
from  the  Mouth  thro9  the  Ears. 

And  thus  we  fee  how  the  Sonoriferous  Air,  ad- 
mitted into  that  Part  of  the  Ear  L  L,  and  col- 
lected in  the  Concha  K,  enters  into  the  Auditory 
Tube,  and  palling  from  A  to  C,  ftrikes  againft  the 
Membrane  F,  and  puts  it  into  Motion. 

Sect.  V.  The  Cavity  called  the  Drum,  the  Bones  of 
the  E<tr>  and  the  Chorda  or  Little- String. 

Behind  the  Membrane  of  the  Drum,  more 
inwardly  in  the  Head,  there  is  a  certain  Cavity, 
which  the  Anatomifts  call  the  "Tympanum  or  Drum, 
upon,  which  you  muft  jfuppofe  that  this  Membrane 
is  extended  much  after  the  fame  manner  as  the 
Skin  of  a  Kettle  Ij>rum. 

In  this  Cavity  Anatomifts  obferve  feveral  won- 
derful Things,  fome  of  which  are  contained  with- 
in it,  and  others  in  its  Circumference  :  The  firft 
things  within  it,  are  the  four  little  Bones  of  the 


or  String  of  the  Drum  ;  to  fay  nothing  here  of  the 
Mufcles,  and  other  Singularities  that  occur  therein. 
The  other  things  confift  mofily  in  the  Openings 
that  appear  in  the  Bone  of  the  Drums  Circumfe- 
rence, whereby  the  Cavity  thereof  has  a  Commu- 
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nication  with  other  Cavities,  either  with,  or  with- 
out the  intervention  of  Membranes. 

Thefe  Auditory  Bones  (Tab.  XL  Fig  4.)  are 
found  to  be  four  in  number,  C  Sis  the  Hammer, 
BP  the  Anvil,  P  V  the  Stirrup;  and  between  the 
Anvil  and  Stirrup  there  lies  at  P,  a  fmall  roundiih 
Bone,  which  makes  the  fourth  in  Number. 

Between  two  of  thefe  Bones  (T*ab.  XL  Fig.  J.) 
there  is  a  little  Branch  of  a  Nerve  E  O,  or  String 
of  the  Drum. 

Sect.  VI.  The  Motion  of  tbofe  Inftruments. 

Now  if  we  fuppofe  that  the  Tail  S,  of  the 
Hammer  C  S,  is  faften'd  to  the  Membrane  of  the 
Drum  which  lies  there  under  it,  we  may  obferve 
at  the  fame  time,  that  this  Membrane  being  moved 
by  the  Sound,that  paffing  into  the  Auditory  Tube 
A  C,  ftrikes  upon  it,  will  likewile  move  the  Ham- 
mer CS,  as  that  will  do  the  Anvil  BP  ;  by  which 
laft,  and  by  the  fourth  little  Bone  P  (Tab.  XJ. 
Fig.  4.)  the  Stirrup  V  P,  will  likewife  be  moved  : 
And  fo  the  little  String  or  Nerve  EO  (Tab.  XI. 
Fig.  3.  when  the  Hammer  CS,  and  the  Anvil 
B  P,  are  ftirred  by  the  Membrane  of  the  Drum,) 
will  always  follow  the  Motions  thereof :  So  that 
from  hence  it  appears,  that  the  MotionPbf  the 
Membrane  of  the  Drum,  communicates  itfclf  to 
all  thefe  little  Bones,  and  to  the  Chorda  Tyntpani. 

Sect?  VII.  The  Openings  in  the  Circumference  of  the 
Cavity  of  the  Drum. 

T  o  have  a  true  Notion  of  the  Circumference  of 
this  Cavity,  which  an  unskilful  Perfon  muft  take 
care  to  diftinguifh  from  the  Membrane  of  the 
Drum,fince  Valfalva  has  not  drawn  it  entirely,  but 
only  the  Openings  that  are  therein  j  you  muft  fup- 
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pofe  it  to  be  a  Cavity  that  comes  behind  the  Mem- 
brane of  the  Drum  (Tat.  XI.  Fig.  5.)  and  encom- 
palfes  thefc  little  Bones :  Or  yqn  may  confult  here- 
upon the  Figures  thereof  in  Monfieur  du  Verney> 
which,  if  we  fliould  here  reckon  them  ' up,  would 
require  too  many  Explanations. 

In  this  Circumference  of  the  Cavity  of  the  Drum 
Anatomifts  do  then  find  ; 

x.  The  Opening  of  the  inmoft  Part  of  the  Audi- 
tory Tube  AC  (Yah.  XL  F>g.  3.)  which  is  (but 
up  by  the  Drum  Membrane  F. 

2.  The  opening  H,  of  the  Tube  H  G  I,  called 
the  Trumpet  of  Euflach,^  which  terminates  at  I, 
in  the  furthermoft  Part  bf  the  Roof  of  the  Mouth  ; 
fo  that  the  Air  palling  thro'  it  from  the  Mouth, 
from  I  to  H,  can  enter  into  the  Cavity  of  the  Drum, 
and  be  again  difcharged  the  fame  way.  The 
Wifdom  ot  the  Creator  does  wonderfully  appear, 
in  making  this  Orifice  in  the  Roof  of  the  Mouth 
after  fuch  a  manner,  that  the  frefh  Air  drawn  in  by 
the  Noftrils,  is  dire&ed  in  its  way  thither  by  a 
little  Protuberancy  ,•  and  when  it  returns  from  the 
Lungs,  charged  with  Vapours,  it  pa(fes  by  this 
Orifice  more  eafily  than  it  can  enter  into  it. 

Valfalva  (hews  by  Experience,  that  this  being 
ftopt,  the  Ear  on  the  fame  fide  is  immediately 
Deaf ;  but  when  open'd,  hears  again. 

And  this,  according  to  all  Appearances,  is  that 
Paflage  for  Sounds,  by  the  help  of  which,  Men 
that  have  been  entirely  Deaf,  have  fometimes  been 
able  to  tune  a  Mufical  Inflrument,  and  others  have 
been  found  to  hear  by  the  Mouth  ;  for  which  pur- 
pofe,  a  little  Stick,  held  between  the  Teeth,  or 
fet  againft  it  with  one  End,  has  oftentimes  done 
great  Service,  whilft  the  other  End,  refting  upon 
the  Inftrument,  fcrves  for  a  PafTage  to  the  Tremu- 
lous Motion  of  the  Air.  The  Paflage  of  the  To- 
bacco Smoak  from  the  Mouth  to  the  Ear^of  which 

we 
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we  have  already  fpoken,  may  perhaps  be  traced 
after  the  fame  manner. 

3.  The  little  Part  of  the  Bone  D,  is  the  fide  of  a 
Bay  or  Creek,  which  makes  the  Cavity  of  the  Drum 
larger,  and  is  continued  to  the  Cavity  of  another 


In  the  firft  Entrance  of  this  Bay,  the  fliarp  End  of 
the  Anvil  refts,  as  may  befeen  at  D. 

4.  In  the  upper  Part  of  this  Bay,  Valfalva  has 
difcover'd  feveral  Holes,  by  which  there  is  a 
Communication  between  the  Cavity  of  the  Drum 
and  that  of  the  Skull  itfelf. 

5.  There  are  yet  two  Openings  in  the  Circum- 
ference of  the  Drum  ;  the  firft  of  'em  are  called 
the  Oval  IVtndow  (Tab-  XI.  Fig.  5.)  0,  and  this 
Opening  is  ftopt  by  the  Stirrup. 

6.  The  other  is  called  the  Round  Window  pi 
which  is  (hut  by  a  Membrane  like  that  of  the  Drum. 
Youmuft  fuppofe,  that  both  thefe  Openings,  0  and 
p,  are  here  in  one  Bone,  which  is  a  part  of  the 
Circumference  of  the  Drum's  Cavity  ;  and  that  all 
thefe  Threads  and  little  Tubes  1, 2,  3,  4,  are  quite 
out  of  the  Drums  Cavity,  which  we  have  put  out 
of  the  way,  that  they  mayn't  hinder  the  Sight  of 
'em. 

Sect.  VIII.  7%e  Labyrinth  or  Maze  of  the  Ear. 

These  two  Oval  and  Round  Windows  opeji 
the  way  for  Enquirers  to  the  laft  and  moft  inmoft 
Cavity  of  the  Ear  ;  which,  by  reafon  of  its  won- 
derful Figure,  is  called  the  Labyrinth.  Being  ftrip'd*  - 
of  the  Bones  that  lie  about  it,  it  {hews  itfelf  as 
defcribed  in  the  Table,  only  the  End  or  Point  of 
this  Snails  Courfe  4,  muft  be  fhewn  fomewhat 
rifing  from  the  Paper,  and  not  lying  in  the  fame 
Place  with  all  its  Winding*,  juft  as  you  fee  in  the 
Snails  themfeives,their  Point  to  be  a  little  elevated.! 
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add  this  Remark,  becaufc  mentioned  by  Valfaha. 
You  may  fee  it  better  delineated  in  Tab.  XlLfigi. 
but  with  the  fame  Fault  as  Tab.  XI.  Z%.  I.  and  the 
better  to  (bewail  the  Parts,  the  Labyrinths  arc 
placed  in  a  different  Situation. 

The  Parts  ]pf  this  laft  Cavity  (the  Labyrinth  J 
ate  commonly  divided  into  three  ,•  namely,  Firfb 
three  Semi-circular  Veffels,  i,  2,  3.  Secondly, 
the  Cochlea  or  Snail  4 ;  and  Thirdly,  a  Cavity 
called  the  VeJHbuhm  or  Porch,  which  lies  betweea 
the  two,  and  which,  for  greater  cleamefs,  is  re- 
prefented  open  (Tab.  XL  Fig.  6.)  To  fay  a  word 
or  two  of  each. 

We  fee  that  thefe  Semi<ircular  Veffels,  1,  2,  3, 
have  an  Opening  at  each  End  into  the  Veftibulum  • 
but  that  two  of  em  1  and  2,  are  united  in  one  Vef- 
felat  5  and  6 :  And  therefore,  that  there  are  not 
fix  but  five  Orifices  in  the  whole  :  Moreover,  we 
fee  on  the  fide  oppofite  to  the  Porch  the  Cochlea  4, 
this  is  divided  according  to  its  Length  and  Bend- 
ing into  two  particular  Tubes  by  a  kind  of  a  Septum 
or  Partition-Membrane ;  which  likewife,  according 
to.its  Length,confifts  of  two  different  Sorts  of  Mat- 
ters ;  the  one  is  membranous,  which  Valsalva 
(fee  his  Tab.  VIII.  Fig.  7.)  thinks  is  probably  formed 
from  a  Branch  of  the  Soft  Auditory  Nerve 
fpread  out  into  a  Membrane  (Tab.  XI.  Fig.  7.) 
And  the  other  kind  of  Matter  is  dry,  thin  and 
rough,  according  to  Du  Verney,  and  between  the 
folidity  of  a  Cartilage  and  a  Membrane,  as 
Valfalva  fays  of  it.  That  at  leaft  feems  to  be 
true,  that  this  Matter  renders  the  Septum  very 
fit  for  propagating  the  Tremulous  Motion  of  the 
Sound. 

Of  the  two  Tubes  which  are  made  by  thisPlaat 
in  the  Cochlea  4,  one  is  fhut  up  in  a  Membrane  ; 
and  the  round  Window  />,  of  which  mention  is 
made  above  (Tab.Xl  Ftg.y  )in  the  Opening  itfelf : 

So 
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So  that  between  this  Tube,  or  rather  between  the 
half  Cavity  of  the  Cochlea  and  the  Drum's  Cavity, 
nothing  but  this  Membrane  does  appear. 

'Tab.  XL  Fig.  6.  r  is  likewife  the  Orifice  of  ano- 
ther Tube,  which  is  open  at  the  Veftibulum. 

The  Anatomifts  name  both  thefe  Tubes,  into 
which  the  Cavity  of  the  Cochlea  4  is  divided,  the 
Scala  or  Stairs. 

Laftly,  we  find  that  the  Veftibulum  (befides  the 
five  Openings  of  the  Semi-circular  Veflels,  one  of 
the  Cochlea,  and  ftill  five  others  thro*  which  the  ' 
Auditory  -Nerves  pafs,  and  by  which  thefe  Open- 
ings are  ftopt)  has  yet  one  more  reprefented  (Tab. 
XI.  Fig.  5.)  by  0,  and  Fig.  6.  by  q  ;  viz,,  the  afore- 
mention'd  Oval  Window,  which  is  ftopt  by  the 
little  Bone  of  the  Ear  called  the  Stirrup  ;  yet  in 
fuch  a  manner,  that  the  Membrane  which  is1 
between  that  Bone  and  the  Edge  of  this  oval 
Opening  or  Window,  gives  a  Liberty  to  the  Stir- 
rup to  be  moved  upwards  and  downwards. 

Sect.  IX.   The  Auditory  Nerves. 

Before  we  go  any  farther,  we  muft  fay  fome- 
thing  of  the  Auditory  Nerves,  the  Soft  Parts 
whereof  c  d  (Tab.  XI.  Fig.  7.)  being  divided  into 
five  Branches,pafs  thro'  the  aforefaid  Openings  in- 
to the  Veftibulum y  where  being  expanded,  they 
compofe  the  Membrane  of  this  Veftibulum  ;  and 
from  this  Membrane  likewife,  there  proceed 
five  others,  which  entering  into  the  Semi-circular 
Velfels,  and  coming  with  each  other  from  both 
fides,  are  united  in  one  Membrane.  You  may  fee 
'em  in  this  Figure,  which  appears  fufficiently  in 
Fig.  6.  If  inftead  of  the  Tubes  you  fuppofe  you 
fee  the  Membranes  which  are  there,  and  which 
are  made  of  the  expanded  Auditory  Nerves. 

So 
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Solikewife,  according  to  Valfalva,  the  little 
Branch  of  the  Nerve  e  in  the  Cochlea,  produces  the 
Membrane  g9  which,  as  we  faid  before,  makes  one 
fide  of  the  Septum,  that  divides  the  whole  Cochlea 
into  two  Tubes. 

Sect.  X.  All  the  biftruments  of  Hearing  Jhevsn. 

After  all  thefe  Particulars,  we  (hall  proceed 
to  reprefent  the  entire  Structure  of  the  Inftruments 
of  Hearing  jointly  with  one  another,  and  at  the 
fame  time,  give  you  a  brief  Account  of  the  Opi- 
nions of  the  Principal  Anatomifts  concerning  their 
refpe&ive  Ufes:  You  may  fee  them  in  Teh  XIL 
Fig.  i.  which,  to  range  them  in  order  as  they  ap- 
pear, did  not  coft  a  little  trouble  to  Valsalva,  as 
he  himfelf  fays  of  it. 

Here  then  we  find  the  Ear  reprefented,  not  as  it 
is  feen  before ,  or  as  k  is>extended  towards  the  Face ; 
but  infle&ed  a  little  towards  the  hinder  Part  of 
the  Head,  to  Ihew  all  the  other  Matters  more 
plainly. 

A  A  is  the  Ear,  in  which  the  Sound  is  inclofed ; 
and  B  the  Cochlea,  or  Shell,  in  which  the  Sonorous 
Air  is  colle&ed,  which,  paffing  from  thence  into 
the  Auditory  Tube  C  C,  ftrikes  upon  the  Mem- 
brane of  the  Drum  eg  o,  and  thereby  communi- 
cates a  Tremulous  Motion  to  the  faid  Membrane* 

Sect.  XI.  An  Experiment Jhewing  that  the  Auditory 
Tube  increafes  the  Sound. 

It  muft  not  be  thought  that  this  is  faid  without 
any  ground,  fince  it  is  very  probable,  that  the 
Air  paffing  thro*  the  Cochlea  B,  and  the  Auditory 
Tube  jG  C  (which  together  make  a  natural  Speak- 
ing-Horn or  Trumpet)  ftrikes  much  more  ftrongly 
upon  the  Drum-Membrane  that  fhuts  the  faid 

Tube 
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Tube,  than  if  it  ftruck  againft  the  faid  Membrane;* 
without  palling  thro*  this  Tube. 

This  is  plain  in  fuch  as  are  Deaf,  and  who  are 
obliged  fometimes  to  put  into  their  Ear,  either  a 
crooked  or  ftrait  Tube,  the  Mouth  of  which  is 
large,  and  the  lower  part  narrower,  in  order  to 
hear  the  better. 

And  if  a  Man  that  is  not  deaf  has  a  mind  to 
make  the  Tryal,  let  him  take  one  of  thofe  fpeak- 
ing  Trumpets  that  were  invented  in  the  laft  Cen- 
tury (fee  Tab.  XII.  Fig.  1.)  A  E,?  and  fet  the  nar- 
row Part  of  it  againft  his  Ear,  and  let  fome  Body 
whifper  foftly  at  the  wide  Part  E  ;  and  he  ftall 
find,  tho*  the  Tube  be  about  Six  Foot  long,  as 
mine  is,  that  he  will  hear  the  Speaker  very  plainly 
and  diftin&ly,  even  at  the  time  wh?n  other  Per- 
fons  Standing  much  nearer  to  the  Mouth  of  him 
that  fpeaks,  and  lift'niag  with  all  the  Attention 
they  can,  will  not  be  able,  by  reafon  of  the  16w- 
nefs  of  his  Voice,  to  hear  or  underftand  anything 
he  fays. 

After  ttie  fame  manner  we  likewife  perceive, 
that  the  Sound  produced  oy  blowing  thro*  a  Trum- 
pet or  Hbrh,  is  heard  incomparably  louder  thari 
that  which  any  Man  can  make  with  his  Mouth 
dnly. 

Sect.  XII.  Sounds  product!  a  Tremulous  Motion  iti 
the  Drum-Membrane  y  Jbewri  Experimentally. 

Now  to  Ihew  farther,  that  the  Air  operating 
more  ftrongty  upon  the  Drum-Merhbrane  eg  0* 
thro*  this  natural  Auditory  Tube  AABCC  (fab. 
XII.  Fig.  I.)  produces  therein  *  fthrering  or  tre- 
mulous Motion,  one  might  firft  inftance  in  the  man- 
ner that  all  refounding  Bodies  are  moved,  which, 
vibrating  fwrftly  backwards  and  forwards;  ftrikc 
atgainft  the  CircumdrHbitnt  Particles  of  Air,  aftd  fa 
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municatc  this  tremulous  Motion.  One  may  per- 
ceive this  fame  tremulous  Motion  very  fenfibly  in 
Bells,  in  the  Strings  of  Mufical  Inftruments  and 
other  things,  by  laying  ones  Finger  or  any  other 
Matter  upon  them  when  they  are  made  to  found  ; 
and  very  plainly  in  the  known  Experiment  of  a 
Drinking-Glafs,  with  a  little  Water  in  it,  by  wet- 
tine  the  Finger  and  preffing  it  round  the  Brim; 
and  at  the  fame  time  that  it  yields  a  Sound,  if  you 
place  the  other  Hand  at  the  Foot  or  Bottom  of  the 
Glafs,  you  may  feel  the  (aid  tremulous  Motion. 

And  to  fee,  by  way  of  Comparifon,  how  the 
Air  is  moved  by  fuch  a  refounding  Glafs,  you  need 
only  pour  as  much  more  Water  in  it, which  will  fill 
^  it  almoft  to  the  Brim,  when  preffing  the  faid 
Brim  round  again  with  the  Finger,  you  will  ?i- 
fibly  difcover  in  the  Water,  the  tremulous  Motion 
occafion'd  by  the  Glafs  ;  juft  fo  is  the  Air  like- 
wife  moved. 

Sect.  XIII.  Other  Experiments  proving  the  fame- 
thing. 

Bu  t  not  to  difcourfe  too  long  nor  too  deeply 
about  the  Nature  of  Sounds,  which  are  not  yet 
fully  known  to  us,  this  is  fufficiently  certain,  that, 
after  what  manner  foever  the  Air  be  put  into  Mo- 
tion, in  order  to  produce  Sounds,  it  is  capable  of 
caufing  the  Bodies  againft  which  it  ftrikes  to 
tremble. 

Now,  to  fey  nothing  here  of  thofe  Motions 
which  the  Sound  of  a  Cannon  produces  in  the  Air, 
and  by  which  it  caufes  Doors  and  Gaffes,  with 
many  cither  fdlid  Bodies,  not  only  to  tremble,  but 
to  burft  in  pieces  j  this  is  very  plain,  that  if  you 
ftrike  with  your  Finger  upon  the  Thread  or  String 
of  a  Mufical  Inftrument,  for  inftance,  a  Violin ; 
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the  other  Hand,  in  which  you  hold  the  faid  In- 
ftrument,  will  in  fome  meafurc  feel  the  Wood  to 
tremble. 

But  now  to  dew  the  Analogy  thereof  with  the 
Ear,  about  which  we  have  been  treating ;  take 
away  the  Mouth  Piece  of  the  Speaking-Trumpet, 
A,  BjCCfr&XIl.  Ftg.  2.)  and  inftead  thereof, 
let  a  dry  thin  Hogs  Bladder  be  fpread  over  the 
Orifice  as  fmooth  and  tite  as  may  be  ;  or  in  cafe 
the  Brim  or  Edge  of  the  faid  Trumpet  BC,  be 
armed  with  a  kind  of  Teeth,  as  fome  are  for  Or- 
nament-fake, and  that  there  be  danger  from  thence 
of  burfting  the  Bladder  in  the  Expanfion  thereof, 
you  may  put  a  four-double  Paper,  wich  a  great 
round  Hole  in  the  middle,  upon  thofe  Teeth,  be- 
fore you  fpread  the  Bladder  over  them ;  this  be- 
ing done,  let  the  Trumpet,  with  its  largeft  Ori- 
fice D  F,  be  placed  upon  the  fide  of  two  Chairs, 
fo  that  it  may  {land  ftreight  up,  and  the  Bladder 
be  on  the  Top  at  B  C. 

Now  in  cafe  you  fhould  lay  three  or  four  little 
Feathers  of  a  Quill  upon  the  faid  Bladder,  and 
caufc  a  Man  lying  upon  his  Back  upon  the  Floor, 
with  his  Head  between  the  two  Chairs,  and  his 
Mouth  direflly  under  the  middle  of  the  Tube  E,  to 
call  orfpeak  out  aloud,  you  fhall  perceive,  that  the 
Sound  linking  upon  the  Bladder,  will  produce  a  tre- 
mulous Motion  in  the  fame,  and  in  the  little  Fea- 
thers lying  upon  it;  which  Motion,  or  Trembling, 
may  be  like  wife  felr,  if  you  hold  the  Tube  in  your 
Hand,  and  lay  your  Finger  upon  the  Bladder  at  B  C, 
when  any  Body  fpeaks  whofeMourh  isplacedat  E- 

Thus  then  we  fee  (taking  the  Speaking-Trum- 
pet for  the  Auditory  Tube  A  AB  CC  (7a£.XIL 
Fig.  !♦)  and  the  Bladder  for  the  Drum-Membrane, 
which  is  expanded  over  the  Auditory  Tube  at 
eg  o  O  ;  that  the  faid  Membrane  rauft  be  aflefted 
with  a  tremulous  Motion,  by  the  Sound  entering 
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the  Ear,  as  alfo  the  Hammer  n,  whofe  Stalk  or 

Handle  is  faftcn'd  to  the  Drum-Membrane. 

Sect.  XIV.  The  Tremulous  Motion  of  the  Auditory 
Bones. 

Now  by  this  Hammer  muft  the  little  Nerve 
c  7  (which  Ihews  itfelf  here  between  the  Hammer 
n  and  the  Anvil  m)  be  likewife  moved  ;  of  which 
we  (hall  fay  fomething  more  hereafter.  But  it  is 
particularly  plain  that  the  Hammer  being  moved 
by  the  tremulous  Motion  of  the  Drum-Membrane, 
propagates  the  fame  Motion  to  the  Anvil  in,  and 
by  that  to  the  Stirrup  p. 

The  Stirrup  p3  which  does  here  clofe  the  Oval 
Orifice  in  the  Porch  4,  both  by  itfelf  and  the  Mem- 
brane that  furrounds  it  (this  Orifice  does  not  ap- 
pear very  plain  here,  but  you  may  fee  it  in 


and  by  the  trembling  of  the  Drum-Membrane,  and 
the  reft  of  the  Auditory  Bones;  we  likewife  fee 
that  the  Air  in  the  Porch  4,  and  moreover  in  the; 
Semicircular  VefTels  1,  2,  3,  and  in  the  one  Tube, 
or  half  of  the  Cochlea  j,  will  be  moved  ;  and  alfo, 
through  the  round  Orifice />,  (Tab.  XI.  Fig.  5.)  the 
Air  in  the  other  Tube,  not  like  the  former  (Tab. 
XII.  Fig.  1 .)  by  the  Auditory  Bones,  or  by  the 
Hammer  n,  the  Anvil  nt,  and  the  Stirrup  p ;  but 
by  the  Motion  of  the  Air  in  the  Cavity  of  the 
Drum,  which  is  to  be  found  between  the  Drum- 
Membrane  and  this  round  Orifice;  which  Air 
being  moved  by  the  Drum-Membrane,  and  like- 
wife  by  that  Membrane  that  clofes  the  round  Ori- 
fice p  (Tab.  XI.Fig.  5.andthe  Air  Tab.  XII.  Fig.  1.) 
that  is  behind  in  the  other  half  Tube  of  the  Coch- 
lea 5,  will  be  moved.  This  is  the  Opirtion  of 
MoxiCKi\vdu  l/erneyJ  about  the  round  Window,  from 
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whom  Valfalva  does  herein  fomewhat  differ  • 
They  that  pleafe  may  confult  'em  both,  or 
ftay  till  the  uncertainty  of  the  Ufe  of  this  round 
Orifice  be  removed  by  future  Experiments.  But 
toproceed  : 

Sect.  XV.  The  like  Motion  in  the  Membrane  of  the 
Labyrinth. 

This  Air  being  put  now  into  Motion  throughout 
the  whole  Labyrinth  1,  2,  3,4,  5  (Tab*  XII.  Fg.  u) 
The  Membranes  (that  are  therein,and  are  reprefent- 
ed  by  j5g7.Tdi.XI.)  or  rather  the  Auditory  Nerve 
6y  muft  needs  be  moved  thereby  ;  which  Nerve  en- 
ters this  Labyrinth  thro*  five  Orifices  (Tab.  XIL 
Fig.  1.)  three  of  which  are  feen  on  this  fide  the 
Porch  like  fo  many  Points  ;  and  being  there,  and 
fpreading  out  its  Branches  into  Membranes  (when 
they  are  moved  by  the  Air)  as  well  in  the  Porch 
as  in  the  three  Semi-circular  VeiTels,  and  the  Coch- 
lea, the  Senfe  of  Hearing  is  thereby  produced. 

So  that  finally  thefe  Nervous  Membranes  in  all 
the  Cavities  and  Tubes  of  the  Labyrinth  1,  2,  3, 
4,  J,  feem  to  be  the  Inftruments  by  which,  and 
the  Labyrinth  itfelf  the  place  where,  the  Hearing 
is  formed,  becaufe  the  Motion  of  the  Sound  does 
there  afteft  the  Auditory  Nerves,  or  the  Mem- 
branes produced  by  the  Expanfion  of  the  fame. 

Now  that  this  is  not  advanced  by  many,  with- 
out good  Grounds,  feems  to  be  in  fome  manner 
proved  by  an  Obfervation  which  Valfalva  made 
upon  the  Body  of  a  Deaf  Perfon.  Ch.  1L  10, 
where  the  Membrane  that  encompafles  the  Stirrup, 
and  fhuts  the  Oval  Orifice,  was  found  to  be  all 
Bone,  and  for  that  reafon  the  Stirrup  was  im- 
moveable, which,  according  to  him,  was  the 
Caufe  of  that  Deafnefs^  to  which  we  may  add, 
tfoat  the  Drum-Membrane  being  broken,  the  Hear- 
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ing  docs  nor  immediately  fail,  but  only  after  a  good 
while,  when  the  orhcr  Inftruments  of  Hearing, 
lying  too  naked  and  expofed  to  the  Air,  are  per- 
haps corrupted.  So  that  properly  the  Drum- 
Membrane  does  not  fecm  to  be  the  immediate 
N     Jnftrument  of  Hearing. 

Sect.  XVI.  Conviftions  from fome  Particulars. 

I  now  leave  it  to  the  Judgment  of  an  Atheift 
himfelf,  how  many  things  relating  to  the  Ufes 
of  thefe  Inftruments  of  Hearing  may  be  ftill  conr 
cealcd  from  us;  or,  whether  fo  many  as  are  hi- 
therto known  to  us,  are  formed  and  fixed  in  the 
r  Place  where  we  find  them  by  mere  Chance,  or 

without  a  wife  Defign  ? 

Dares  he  now  afcribe  the  Figure  of  thofe  little 
Trumpets  or  Horns  that  Deaf  People  make  ufe  of, 
'  to  Chance,  or  ignorant  Caufes  ?  Can  he  then  with 
the  leaft  Appearance  of  Reafon^  advance  fuch 
feentiments  of  this  which  is  found  in  the  Ears  of 
all  Men  L  L,  and  is  reprcfented  in  'Tab.  XI.F/g.j, 
by  the  Concha  K,  and  the  Auditory  Tube  ABC. 

Efpecially  knowing,  as  he  does,  the  Inconve- 
niencies  which  any  little  Things  or  Infefts  pro- 
duce, wlien  they  get  into  that  Tube;  and  feeing 
befides,  that  that  Veffel  is  encompaffed  with  a 
number  of  fmall  Glands  at  A,  which  have  like- 
wife  their  own  little  VefTels,  from  whence  a  tough 
and  yellow  Matter  is  continually  filtrated  ;  the 
Ufe  whereof  is  not  only  to  preferve  the  Tube  in  a 
proper  State  of  moifture,  fo  that  it  may  not  be  too 
much  dryed  by  the  Air,  nor  yet  render'd  too  foft 
and  flabby,  if  the  faid  Matter  were  thinner ;  but 
chiefly  to  flop  the  way  to  the  innermoft  Part  of 
the  Ear,  and  Barricade  it  againft  little  Flies  and 
other  little  Animals  by  the  aforefaid  tough  Mat- 
ter, and  aifo  by  the  little  IJairs  that  gjpjr'  thereT 
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in  ;  and  in  cafe  any  of  thofe  little  Creatures  fhould 
have  infinuated  themfelves  too  far,  the  Bittcrifli 
Tail  of  that  Matter  will  deter  them  from  advanc- 
ing any  further. 

The  Wonders  of  this  Stru&ure  of  the  Ear,  fo 
far  as  they  relate  to  the  little  Mufcles  placed  there- 
in, may  be  feen  in  the  Book  of  thole  who  have 
learnedly  treated  of  the  fame,  fuch  as  Valfafoa* 
Du  Verney  and  others  :  d  is  one  of  thofe  Mufcles 
reprefented  in  Tab.  XII.  Fig,  t.  as  feparated  from 
the  Bone-Tube  in  which  it  is  placed  ;  which  alfo 
ferves  to  draw  the  Hammer,  and  thereby  more  or 
lefs  to  expand  the  Drum- Membrane,  and,  toge- 
ther with  the  other  Mufcle//,  to  open  at  the 
proper  time  the  Tube  H  I,  which  runs  from  the 
Cavity  of  the  Drum,  to  thehmdmoft  Part  of  the 
Roof:  Atg  we  fee  a  fmall  Mufclc,  which  is  im- 
planted in  the  Head  of  the  Stirrup,  and  which 
can  ftretch  more  or  lefs  the  little  Membrane  that 
fliuts  the  Oval  Orifice,  in  order  to  render  it  more 
Serviceable  to  the  Motion  of  the  Sound  But  this 
we  fiiall  pafs  by. 

Sect.  X VIL  The  Difference  befwten  the  Inftrummts 
oj  Hearing  in  Young  and  Grown  People. 

No  w  if  the  Wifdom  of  the  Creator  does  not 
palpably  appear  from  all  the  foregoing,  let  any  rea- 
fonable  Body  judge,  when  he  fees  that  in  Tak  XIL 
Fig*  1.  the  little  Bones  of  Hearing  11,  m,  pa  and 
thofe  that  compofe  the  Labyrinth  1,2,  3,4,  5,  are 
of  the  very  fame  Size  in  a  little  Child  as  in  a 
grown  Man  ;  whereas  all  other  Bones  do  moftly 
grow  with  the  Body  ;  the  reafon  of  which,  as  it 
fhould  feem,  is,  that  in  cafe  the  Inftruments  of 
Hearing  fliould  alter,  the  Voice  of  the  Children 
themfelves,  of  their  Parents,  and  other  Sound  al- 
ready known  to  Children,  might,  by  the  growth 
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pf  thefe  Inftruments,  become  ftrangc  and  uncouth  to 
thcttl,  and  fo  occafion  Miftakcs  and  Confufion.  ' 

And  to  be  convinced,  thic  "this  happens  with 
Defign,  an,d  merely  by  the  Wifdom  of  the  Crea- 
tor, we  heed  only  take  notictf,'  that  where  it  is 
rieceflary  that  all  thcfe  things  (hould  remain  in  the 
fame  State  in  a  Child  and  iri'a  grown  Perfpn>  the 
fame  does  accordingly  happen ;  but  when  toy  Al^ 
teratipn  is  nectflary,  that  alfo  happens  :  Accord- 
ingly in  a  grown  Pcpfon  it  is  neceflary  that  the  Au- 
ditory Tube  BCC,  fliould  be  wholly  open  to  the 
Drum-Membrane  c,  g,  o,  c,  and  the  Membrane  of 
the  Drum  itfelF  dry,  and  not  too  flabby  ;  But  if 
this  ffiould' happen  in  the  fame  manner  in  Childreij, 
that  Mpifiure,  with  which  they  are  encompafled 
before  their  Birth,  would  render  the  Drum-Mem- 
brane too  foft  and  flabby  to  be  of  ufe  to  them  af- 
terwards :  From  whence  it  is,  as  Anatomifts  ob? 
ferve,  that  the  Auditory  Tube  in  new-born  Chil- 
dren, is  narrower,  and  ftopt  by  another  kind  of 
Matter,  infomuch,  that  the  Humidity  of  the  Ma- 
trix cannot  approach  it ;  which  flopping  Matter 
is  found  to  difappear  of  itfelf  in  a  few  Days  after 
the  Birth',  to  accuftomthe  Children*  by  degrees  t6 
the  Impreffion  of  the  Air  upon  the  Drum-Mem- 
brane, and  fo  to  the  Senfe  of  Hearing,  of  whicfy 
they  are  deprived  even  after  their  Birth,  fo  long  as 
this  Qbftru£Uon  lafts  in  the  Auditory  Tube.  1 

S  e  c  t.  XVIII.  7%e  Injlruments  of Hearing  are  un- 
necejfary without  Air.    ConviEiions  from  thence.  .* 

Now,  as  the  Eye  without  Light,  fo  this  won- 
derful Strufture  of  the  Iriftruments  of  Hearing, 
would  be  in  a  manner  ufelefs,  if  he,  that  takes 
fuch  great  Care  of  all  hie  Creatures,  had  not 
vouchsafed  to  encompafs  that  Globe  upon 
which  they  live  with  a  vaft  Ocean  of  Air.  Does 
^  ;  not 
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not  this  then  adminifter  an  occafion  to  us  alfb,  to 
praife  the  Goodnefe  and  Wifdom  of  the  Creator, 
who  has  been  pleafed  fo  to  adjiift  thefe  Inftruments 
pf  Hearing,  that  whilft  Men  live  and  breath  in 
the  Air,  they  are  exa&ly  adapted  to  difcoirer  to 
us,  after  fuch  a  wonderful  Manner,  the  Motion 
thereof,  by  means  of  an  Impreffion  which  (the 
Sound  produces  in  us ;  and  which  is  only  appli- 
cable to  this  Senfe  of  Hearing  ? 
'  Will  any  one  dare  to  maintain,  if  he  faw  a  Ship 
failing  with  all  its  Tackle,  that  the  Ropes,  Sails, 
Pullies,  and  whatfoever  elfe  is  necelTary  to  adapt 
it  to  the  Wind,  are  put  into  fuch  a  State  by  mere 
Chance,  or  without  Defign ;  and  yet  that  every 
one  of  them  was  very  ufeful  in  caufing  the  Ship  to 
move  ?  And  is  it  not  much  more  unreafonable  to 
affert  the  fame  of  thefe  much  more  wonderfulThings, 
which,  as  to  the  manner  of  their  Operation,  have 
hitherto  been  infcrutable  ?  For  thefe  are  not  go- 
verned by  a  ftrong  and  fenfible  Motion  of  the  Air, 
fuch  as  the  Wind  is,  but  are  adapted  by  a  much 
more  fecret  and  infenfible  Motion  thereof,  with 
the  Affiftance  of  feveral  Mufcles,  which  dilate  or 
contraft  thefe  Inftruments  of  Hearing  :  And  yet  it 
muft  be  confefs'd,  that  the  Ufcs  and  Advantages 
of  fuch  a  Motion  are  much  greater  than  that  pro- 
duced by  the  Wind  in  a  Ship,  in  which  latter  a 
very  few  may  be  concerned,  but  the  former  af- 
fefts  all  living  Creatures  ,•  and  the  Benefit  there- 
of is  communicated  to  them  after  the  rooft  con- 
venient Manner,  and  even  without  any  Concur* 

rence  or  Trouble  on  their  Part. 

x 
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Sect.  XIX.  The  Nerves  that  are  moved  in 
Hearing. 

To  proceed  now  to  thofe  other  Matters  of 


lowing  Piicourfe :  We  have  ihewn  before,  in  *fak. 
XI.  Fig-  }•  ^  ft»all  Nervous  Body  E  O  (which  in 
Tab.  XII.  Fig.  i  As  reprcfented  by  c  7)  This  is  ob- 
served to  run  acrofs  over  the  Drum-Membrane,  be- 
tween the  two  Auditory  Bones,  viz*,  the  Hammer 
C  S,  and  the  Anvil  B  P  ;  and  forafmuch  as  the 
Hammer  C  S  is  fattened  to  the  faid  Drum-Mem- 
Jbranc,  tis  plain  enough,  that  that  Membrane  being 
moved  by  Sounds,  fuch  Motion  mult  neceflfarily 
be  continued  to  the  Hanjmer,  and  to  the  (aid 
Nervous  Cord  or  String  E  O  :  So  phat  in  every 
Motion  of  the  Drum-Membrane,  that  is,  as  often 
as  one  hears  any  thing,  this  little  Nprye  £  O,  is 
put  into  a  tremulous  Motion. 

Sect.         The  Ufe  of the  faid  l$ervou$  Cord. 

Concerning  the  right  Ufe  of  this  little 
Nerve  the  Opinions  of  the  Anatomifts  are  various, 
all  of  Vai  looking  upon  it  as  a  thing  fufficiently 
obfeure.  It  is  called  by  the  Ancients  Chorda  Tymr 
faniy  or  the  String  of  the  Drum,  and  efteemed  to 
be  of  the  fame  Ufe  as  the  .  Strings  of  the  Soldiers 
Drums.  . 

Mr.  Maurice  Hoffmann  in  his  Idea  Machm^p.  23  2. 
has  collefted  the  feveral  Notions  of  the  Learned 
about  this  Nervous  String.  FaUopius,  (ays  he,  was 
uncertain  what  it  was;  Eufiachius  takes  it  for  a 
Branch  of  the  Nerves  of  the  Fourth  Pair ;  notwith- 
ftanding  which  Mr.  Gaffer  Hofmann  acknowledges 
ingenioufly,  that  he  did  not  know  what  fort  of  a 
Body  this  was,  nor  to  what  End,  nor  where  it  was 


which 


romifed  to  fay  fomething  in  the  fol- 


inferted 
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Inferred ;  and  thought  that  it  might  be  an  un* 
certain  Work  of  fporting  Nature,  and  that  a  great 
many  were  miftaken  concerning  it.  Whereupon 
Riolanus  having  fince  anfwer'd  him,  fays,  that  it  is 
a  nervous  Fibre  derived  from  the  Auditory  Nerve. 
Finally  5  Monfieurifc  Verne)  has  irrefragably  proved, 
that  this  nervous  Cord  is  a  Branch  of  the  Fifth 
Pair j  which  proceeding  forwards,  joins  itfelf  to  the 
hard  Auditory  Nerve. 

The  faid  Monfieur  Du  Verm)  lays  down  the  Ufe 
thereof  in  his  Treatife  de  Organ.  Audit. p.  12,  13* 
faying,  that  it  communicates  Branches  to  the  little 
Mufcles  of  the  Auditory  Bones,  and  what  elfe 
there  may  be  in  the  Cavity  of  the  Drum,  in  or- 
der to  produce  Motion- 

Monfieur  M*  Hofmann  fuppofes,  that  it  ferves  to 
communicate  Motion  and  Senfation  to  the  Drum- 
Membrane,  at  leaft  to  give  it  its  proper  Tenfion. 

Touching  this  String,  the  Reader  may  confult 
Valfalva^  who  having  written  later  than  the 
above-mentioivd  Gentleman,  has  declared  his 
Opinion  with  fome  Warmth  in  his  Accurate  De- 
fcription  of  the  Ear,  Cap.  II,  22.  Thefe  are  his 
Words  as  they  ftand  there  ;  Moreover ,  that  this 
nervous  Branch  runs  fa  naked  and  undrfcover  d,  fo fimple 
and  alone,  fo  regularly  and  fo  conftantly  thro  the  Cavity 
of  the  Drum,  and  particularly  that  it  lyes  fo  between 
the  Auditory  Bones,  that  it  is  imediately  put  into  Motion 
as  foon  as  ever  the  faid  Boms  are  moved;  all  t/jefe  things 
Jbewjhat  there  is  fome  great  Myftery  of  Nature  concealed 
in  this  Branch y  and  have  therefore  induced  me  frequent- 
ly to  contemplate  the  fame  both  with  my  Eyes  and  my 
Mind)  being  defircns  to  find  out  fomething  perhaps  new 
in  the  Diffetlmt,  w  at  leaft  the  Caufes  thereof  After 
which  he  tells  us  what  his  Thoughts  were  con- 
concerning  it,  and  what  he  had  begun  to  difcover 
therein,  and  fo  concludes  with  thefe  Words*  But 
fince  I  have  not  yet  had  an  Opportunity  to  employ  fomuch 

Paim 
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Pains  as  I  was  defirous,  and  as  was  requifite  in  this 
Matter,  I  Jhall  content  my  felj  with  having  made  known 
my  Intentions  and  Purfofcs,  and  fay  no  more  about  it  at 
frefent. 

'  This  Gentleman  does  iikewife  own,  that  this 
Branch  lyes  between  the  Fifth  Pair  and  the  Audi- 
tory Nerve ;  but  adds,  that  he  can't  fee,  why  wc 
metf  not  as  well  take  it  for  a  Branch  of  this  Au- 
dit^ Nerve,  carried  on  to  the  Fifth  Pair,  as  a 
Branch  derived  from  the  Fifth  Pair  to  the  faid  Au- 
ditory Nerve  :  But  whether  we  maintain  it  to  be 
the  firft  or  the  laft  with  Monfieur  Du  Verney,  it  is 
certain,  that  this  String  ha$  Iikewife  a  Commu- 
nication with  the  Fifth  Pair ;  and  tjiat  being  put  in- 
to Motion  by  Sounds,  it  cannot  avoid  continuing 
fuch  Motion,  both  to  the  Fifth  Pair  and  to  the  Au- 
ditory Nerves. 

I  have  been  more  prplix  in  relating  the  Senti- 
ments ofthe  Principal  Anatomiftj  upon  this  Mat- 
ter, to  (hew  that  this  little  nervous  Cord  has  oc- 
cafion'd  very  ferious  Refle&ions  an^ong  feveral 
Perfons,  and  that  many  have  fufpefted,  that  there 
is  fomcthing  ftrange  and  uncommon  therein  :  And 
I  fliould  not  have  offer'd  my  own  Opinions  con- 
cerning the  Operations  of  the  faid  Cord,  and  the 
Purpofes  for  which  it  feems  to  be  made,  were  it 
not  to  convince  the  Atheifts  and  Unbelievers,  or 
atlcaft  Weak  and  Wavering  Chriftians,  that'they 
will  find  fomething  in  the  Stru&ure  and  Contri- 
vance of  this  String,  that  mav  excite  in  them 
not  only  Admiration,  but  alfo  Reverence  for  the 
adorable  Maker  of  it.  To  propofe  it  therefot? 
briefly  : 
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Sect.  XXI.  The  Fifth  Pair  <f  Nerves  ferve  to  excite 
the  Paffions. 

How  much  the  Fifth  Pair  of  Nerves  contri- 
butes towards  exciting  our  Paffions  or  Inclinations* 
with  refpeft  to  the  Intercoftal  Nerves,  which  ifluing 
frequently  with  a  double  Branch  out  of  the  faid 
Fifth  Pair,  liberally  communicates  Sprigs  to  all 
the  Parts  of  our  Body,  and  caufes  Motions  therein, 
may  be  learned  from  the  Words  of  th*s  great  En-, 
quirer  into  the  Nerves,  Vieujfens,p,  in  Svo.  who 
fays,  That  the /aid  Pair  is  not  only  carried  on  to  the. 
Eyes ^  Nofe,  Palate,  Tongue,  Xiteth,  and  all  the  Parts*' 
of  the  Mouth  and  Face,  but  that  it  Itkewtfe  derives  its 
Branches  to  every  thing  that  is  in  the  Breafl  and  Belly  r 
and  is  even  continueddown  to  the  Feet  by  the  Intercoftals; 
Adding  farther,  p.  327.  tnat  this  Communication 
of  the  Branches  of  the  Fifth  Pair  is,  among  other 
things  likewife,  the  Caufe why,  purfuant  to  the  var 
rious  Motions  that  are  produce4  in  the^rain,  all 
the  Parts  of  the  Body,  ami  particularly  of  the  Bteaft^ 
are  differently  afle&ed,  and  the  Sighs  of  our  In- 
clinations impreifed  upon  our  Faces,  which  are  al- 
together adapted  to  thofe  Paffioos  thatr  ate  moved ; 
and  accordingly  by  the  Changes  of  our  ,  Counte- 
nances, the  feveral  Emotions,  or  Aflfe&ionsi,  of  Love 
and  Hatred,  of  Joy  and  Sorrow,  of  JRcar  and 
Boldnefs,  are  clearly  expreffed.     ...  ):%?••  ♦ 

Sect.  XXII.  The  Dura-Mater  produces  the  like 
Emotions.  * 

Secondly \  How  much  the  Motions  of  the  Dura- 
Mater,  which  encompafles  all  Nerves,  do  likewife 
contribute  to  the  producing  thefe  Paffions  and 
Emotions  in  the  Mind,  is  known  to  Surgeons  when 
they  touch  the  fame,  and  to  Pbyficians  too,  very 
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Now  forafimich  as  it  has  been  already  fhewn 
that  the  Drum-Membrane^  which  is  moved  by 
every  Sound,  can  undergo  no  Motion  unlefs  the 
Auditory  Bones,  and  by  them  the  Chorda  Tympan* 
EO  (TS.  XI.  j%  3.  and  C.  7.  Tak  XIL  Fig.mt.)  be 
moved  at  the  fame  time  ; and  fcrafinuch  as  Du 
Pcmej  and  Vaifdha  haVe  both  proved  that  this  is 
a  Branch  lying  between  the  Fifth  Pair  and  the 
hard  Auditory  Nerve,  and  itifertcd  in  both  ;  it  fol- 
lows, that  this  Chorda  being  always  moved  by 
Sounds,  both  thefc  Nerves  mtift  like  wife  (hare  in 
the  fame  Morion  j  Wherefore  it  is  raanifeft,  that 
the  Operation  o£  thii  Chorda  docs  likewife,  among 
cfcher  things,  confift  herein,  to  bring  the  Body  in- 
to Emotions  or  Paffions  of  Mind  by  thefe  Nerves, 
or  atleaft  to  difpofe  and  prepare  it  for  the  fame. 

SECT.  XXVL  Why  the  clearing  alove  all  other 
Senfes,  itbefl  adapted  to  thefe  Pitrfofes; 

The  Sight  is  commonly  efteemed  the  moft1 'ex- 
cellent of  all  the  Senfes ;  and  Experience  itfetf  * 
has  made  it  a  Proverb,  That  one  Wknefs,  who  tew 
feen  a  thing,  is  more  to  be  credited  than  ten 
that  have  heard  it ;  which  miy  be  the  rc^ivper- 
haps,  that  the  Hearing  may  be  adapted  by  its  Stru- 
dure,  even  beyond  the  Sight,  to  ftir  up  Paffions 
and  Emotions  in  Humane  Min 

But  confidering  that  the  Great  God,  accord- 
ing to  his  endlefs  Wifdom  and  Mercy,  has  thought 
fit  to  propagate  Saving  Faith  in  his  adorable  Soil 
by  the  means  of  Hearing,  as  well  before  he  took  up- 
on him  Humane  Nature,  as  particulate  afott  that  - 
he  left  this  World  and  entcr'd  into  his  Glory  i  It 
feemedto  me  (if  one  mayprefume  to  fay  any 
thing  of  the  Wife  Defigns  of  the  Almighty,  ferhet* 
they  are  not  fully  reveal'd  to  us)  for  thefe  Reafons^ 
that  the  Inftrumcnts  of  Hearing  have  received 

fuel* 
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fuch  a  different  Contexture  from  thofe  of  all  the 
other  Senfes.  For  in  order  to  adapt  them  for  fo 
unconceivably  a  great  Work,  the  following  Pro- 
perties are  neceifary  thereto. 

Firfij  That  the  Hearing,  among  all  the  Senfes, 
fhouid  have  the  Faculty  to  reprefent  to  the  Mind 
abfent  Things,  either  Eitnre  or  pafi,  by  the  means  of 
the  Sound  of  Words,  and  to  make  us  comprehend 
them  as  if  they  were  prefent ;  whereas  the  Sight, 
and  other  Senfes,  are  only  affected  by  Objects 
that  are  prefent  to  them. 

Secondly^  That  the  Inftruments  belonging  to  the 
Senfe  of  Hearing,  have  moreover  fuch  a  particular 
Strufture,  whereby  they  are  enabled  to  excite  all 
our  Paffions  and  Inclinations,  and  to  awake  the 
Powers  of  our  Minds. 

The  firft  Property  is  proved  by  Experience  ;  the 
fecond  has  been  already  fhewn  by  the  Defcription 
we  have  given  of  the  Chorda  Tympanic  and  the  other 
Inftmments  of  Hearing,  to  which  might  perhaps 
be  added  as  another  Caufe,  Firft%  that  the  Drum- 
Membrane  itfelf  confifts  of  the  Union  of  two 
other  Membranes,  one  of  which  is  the  Skin  of 
the  Auditory  Tube,  and  the  other  a  Part  of  the 
Dura  Mater  which  extends  itfelf  thereto.  Secondly  ^ 
that  the  Air  which  is  put  into  Motion  by  Sound, 
can  immediately  affeft  the  Dura  Mater  by  the  little 
Holes  in  the  Cavity  of  the  Drum,  and  by  the  Tube 
which  is  continued  from  thence  to  the  Palate. 
Thefe  Difcoverics  we  owe  to  Valfaha.  But  this 
we  leave  to  the  further  Con  fiderat ions  of  the  Learn- 
ed; LetitfufEce  here^  that  it  has  been  plainly 
enough  proved,  that  thofe  Inftmments  rhat  belong 
to  the  Senfe  of  Hearing  are  adapted  to  excite 
the  Paffions. 


S 
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Sect.  XXVft.  An  Experiment  to Jbew  the  Force  of 
MuficL 

I  n  the  Hi/lory  of  the  Royal  Academy  in  France,  for 
the  Tear  1717.  (under  the  Head  of  Obfervatiom  upun 
Phyjicks  in  General)  we  find  a  relation  of  a  great 
Mufician,  and  inJthe  Hift.  of  1708.  of  a  Dancing- 
Mafter  ;  the  firft  of  whom  was  taken  with  a  con- 
tinued Feaverand  great  Ravings ;  and  the  laft  with 
a  very  violent  Feaver,  attended  with  a  kind  of 
Lethargy,  and  afterwards  with  Madncfs;  and  that 
both  of  'cm  were  perfeftly  reftored  to  their  Senfcs 
by  Muiick. 

We  alfo  find  feveral  Obfervations  made 
upon  Perfons  that  have  been  ftung  by  a  Ta- 
rantula^ a  Creature  found  in  Italy  ^  of  the  Shape 
and  Size  of  a  great  Spider,  which  has  produced 
the  extreameft  Diforders  in  their  Underftanding, 
Motions  and  Powers  of  Life;  the  Faces  of 
fome  turning  black,  their  Feet  and  Hands  as  if 
they  were  Dead;  others  lying  Speechlefs,  or  in 
deep  Melancholy,  feeking  Solitary  and  Bury-| 
ing  Places,-  fometimes  digging  Pits  and  Holes, 
which  they  fill  with  Water,  and  wallow  in  the 
Mud  thereof  like  Swine;  finally,  after  having  un- 
dergone innumerable  Miferies,  their  DHlempcrs 
have  only  ended  with  their  Lives. 

I  {hall  not  enquire  into  the  Caufes  thereof,  but 
we  are  taught  by  Experience,  that  this  Great  Evil,, 
for  which  hitherto  no  other  Remedy  is  known, 
can  only  be  cured  by  the  Sound  of  Muiick,  of 
which  different  Aires  and  Tunes  muft  be  played, 
according  to  the  different  Nature  and  Colour  of 
thofe  tarantulas  that  have  given  the  Wounds. 

They  that  defire  a  fuller  Information  of  thefe  ' 
Matters,  may  be  pleafed  to  confult  what  Signior 
Baglivi  has  faid  about  it* 

Whilft 


1 
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Whilft  I  was  writing  this,  a  certain  Learned 
Gentleman,  and  a  Great  Mailer  in  Mufick,  did 
me  the  Honour  of  a  Viiit ;  and  as  our  Difcourfe 
occafionally  fell  upon  this  Subjeft,  was  pleafed  to 
inform  me  that  the  famous  Italian  Mufician,  Ange- 
la Vitals  had  related  to  him  the  following  Story* 
and  aflured  him  of  the  Truth  of  it :  Namely,  that 
a  certain  Player  upon  the  Lute  at  Venice  had  boajft- 
ed,  that  by  his  playing  he  could  deprive  the  Heat- 
ers of  the  ufe  ot  their  Under/landing  ;  whereupon 
he  was  fent  for  by  the  Doge,  who  was  a  Lover  of 
Mufick,  and  commanded  to  put  his  Art  in  Praftice 
before  him  ;  where,  after  having  played  fome- 
time  very  finely,  and  to  the  amazement  of  the 
Hearers,  he  at  laft  began  a  Mournful  Tune,  with 
a  Defign3  as  far  as  he  was  able,  to  put  the  Doge 
into  a  Melancholy  Humour,  and  prefently  after* 
he  ftruck  up  a  Jovial  one,  to  difpoiehim  to  Mirth 
and  Dancing;  and  after  having  repeated  thofe  two 
kind  of  Tunes  feveral  times  by  turns;  he  was  or- 
dered by  the  Dogey  who  feemed  to  be  no  longer 
able  to  endure  thofe  different  Emotions  which  he 
felt  in  his  Soul,  to  forbear  Playing  any  longer. 

Now  that  fuch  fudden  Variations  in  Tunes,  by 
which  Men  are  in  one  Minutes  time  rendered  very 
Sorrowful,  and  the  next  no  lefs  Merry,  do  produce 
ft  range  EffeSs  upon  our  Minds,  may  eafily  be 
conceived  by  thofe  that  have  ever  felt  the  Fowet 
of  Mufick  from  an  able  Hand  t  At  leafti  it  is 
very  plain  from  hence,  and  from  numberlefs  othef 
inftances,  how  much  the  Senfe  of  Hearing  contri- 
butes towards  exciting  the  PaiSons. 
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Sect.  XXVIII.  the  Force  of  other  Sounds. 

However,  let  no  Body  think  that  nothing  but 
good  Mufick  is  capable  of  exciting  Paffions  and 
Diforders  in  the  Minds  of  Men,  fince  we  have 
feen  the  like  EtFe&s  produced  by  the  other  Sounds. 
Every  Body  can  furnifii  Inftances  of  the  extraordi- 
nary Emotions  and  Paffions  which  the  Noife  of 
a  Drum,  and  the  Dii  charge  of  Guns,  do  excite  in 
tht  Souls  of  thofc  that  have  been  in  Sieges  or 
Engagements  by  Sea  or  Land. 

Phyfiei&is  like  wife  meet  with  many  fuch  In- 
ftances  in  their  Practice.  Thus  we  fee  Women 
that  ate  troubled  with  Hyfterical  Fits  oftentimes 
upon  the  fhutting  of  a  Door,  the  falling  of  a  Book, 
or  :my  other  unexpected  Sound,  very  much  di- 
fturbM  and  frightened,  fo  as  to  ft  art  or  leap  at  it. 

I  have  met  with  fome,that  being  troubled  with 
th.s  frievous  Diftcmper,  are  not  only  in  a  continual 
Fright,  but  complain  very  often,  that  they  fancy 
they  hear  the  Common  Voices  of  Men  juft  as  if 
they  were  the  (brill  Sounds  of  a  Great  Bell  con- 
tinually ringing  in  their  Ears,  which  made  them 
ready  to  faint. 


CON 
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CONTEMPLATION  XIV. 

Of  the  Senfes  of  Tajling9  Smelling  ami 
Feeling. 


Sect.  I,  Of  the  Necejftty  of  the  Toft. 

NO  W  as  the  great  Creator  is  wonderfully 
Wife  and  Gracious  in  adapting  us  to  the 
Senfes  of  Seeing  and  Hearing,  he  is  not  lefs  fo  in  the 
Manner  by  which  he  makes  our  Meat  and  Drink, 
the  two  neceliary  Supports  of  a  decaying  Life, 
fo  agreeable  to  us. 

It  feems  very  unreafonableand  improbable,  that 
any  Body  fhould  be  negligent  in  the  feafoaable  Ufe 
of  Food ;  but,  unlefs  it  had  alfo  pleafed  the  Goodnefs 
and  Loving  Kindnefs  of  our  adorable  Creator,  to 
beftow  upon  us  the  Senfe  of  Taftmg^  and  thereby  to 
render  the  trouble  of  Eating. and  Drinking  grateful 
and  pleafing  to  us,  there  feemeda  Danger  that  many 
People  would  have  confiderM  it  as  a  Burden  and 
Slavery,  asad  would  therefore  have  often  let  it  alone, 
at  leaft,  they  would  not  have  ufed  it  in  due  Time 
or  Quantity.  And  this  will  not  appear  ft  range  to 
any  Body  that  has  ever  obferved  with  how  much 
Averfion,  and  many  times  with  Loathing  too,  we 
are  brought  to  the  ufe  of  Medicines,  which,  with 
refped  to  the  neceflity  of  'em,  do  far  exceed  Food 
itfelf, 


Sect, 
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Sect.  II,  7?*  Seat  ofTafttng  it  in  the  Muutb< 

Now  can  any  Man  think  that  it  happen'4 
without  the  Wifdom  of  the  Creator,  that  the  Senfe 
of  Tailing  fliould  be  juA  placed  in  the  Mouthy  in 
which  all  Food  is  at  tirft  received,  mafticated,  or 
made  fmall  by  Chewing,  and  moiften'd  with 
Spittle,  and  no  where  elfe  ? 

Sect.  III.  Several  Notions  about  the  liftrumem  of 

But,  in  how  great  Darknefs  the  Ancients 
were,  with  refpeft  to  the  true  lnftruments  by 
which  this  Senfe  of  Tailing  is  performed  in  us, 
and  how  doubtfully  and  vanoufly  even  the  Modem 
Enquirers  have  writ  concerning  them,  may  be 
learned  from  the  Letter  of  Malpigbi  de  Lingud ;  fome 
placing  the  true  Inllrument  of  Taft  in  the  upper 
Membrane  of  the  Tongue  j  others  in  the  fpungy 
Membrane  thereof ;  others  again  in  the  Nerves  that 
are  fpread  throughout  the  whole  Tongue  ^  fome 
in  the  Almond-Glands,  and  their  extended  Mem- 
branes; others  in  the  Throat;  a  few  in  the  Palkte, 
which  laft  have  been  entirely  confuted  a  few  Years 
ago,  by  the  Learned  Bobmus%  CircuL  Anau  p,  375. 
At  pre  fen  t  moft  People  place  them  in  thofe  little 
Protuberances,  which  they  call  the  Pa$ill&  or 

Sect*  IV.  Tlx  Infinitums  of  Taft. 

We  fhall  not  let  ourfelves  farther  into  this  Mat- 
ter, which  perhaps  may  be  hereafter  cleared  up 
by  more  Experiments,  but  only  fay,  that  the  laft 
of  the  above-men tion*d  Opinions  is  efteemed  the 
trueft,  by  the  greateft  Enquirers   into  Nature 
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among  the  Modems.  We  fee  then,  that  the  Stru- 
cture of  the  little  Nipples  appear  peculiar  in  the 
Tongue  above  other  Parts,  and  that  they  have 
fuch  a  Angular  Form,  as  feems  to  be  required  for 
one  of  the  external  Seiifes  :  fince  it  is  probable, 
that  in  the  Tegument  of  the  Tongue,  thefe  Ori- 
fices were  exprefly  made  in  order  to  admit  into 
them  the  Particles  of  Food  moiftenM  by  the  Glands, 
and  to  convey  them  to  the  Papilla  that  lye  there- 
under, whereby  they  areaffe&cd  with  that  Senfa- 
rion  which  we  call  Tejl* 

For  which  purpofe  the  accurate  Difleftions  of 
the  above-men  tion'd  Malptghi  and  others,  have 
fiiewn,  that  the  Nerves  of  the  Fifth  and  the  Ninth 
Pair,  which  are  held  to  be  the  Nerves  of  Tafting, 
are  infetted  in  thefe  Papilla  after  a  particular 
manner,  and  feem  chiefly  to  form  this  whole  Nerve 
and  Papillous  Body  ;  accordingly  (as  it  is  like- 
wife  obferved  by  the  fame  Malpighius  de  Lingua 
p.  we  find,  that  the  Nerves  that  are  adapted 
to  one  of  the  external  Senfes,  are  at  lad  dilated 
into  a  fiat  and  membranous  Body. 

Sect,  V,  and  VI-  Experiments  tojbew  thdt  the  Tafi 
i$  in  the  Palate* 

The  famous  Enquirer  into  the  Secrets  of  Na- 
ture, Malpigbty  has  difcover'd  Papilla  or  Nipples  in 
the  Palate,  or  Roof  of  the  Mouth,  and  in  the 
Cheeks  alfo^  fo  that  according  to  his  Hypo- 
thefis,  the  Palate  being  like  wife  provided  with  the 
true  Inft rumen ts  of  Taft,  muft  neceiTarily  have 
that  Senfation  alfo. 

To  this  we  may  add,  that  the  latter  Writings  of 
the  Profellors  Bergerus  and  Hvffmanus,  publifhed  fitice 
the  Year  1700.  do  alfo  positively  afcribc  the  Taft 
to  the  Palate,  affirming,  that  Pliny  in  his  Natural 

3  4  Hiftory 
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Hiftory  has  done  the  fame  ;  but  they  arc  particu- 
larly induced  thereto  by  the  afore-mentton'd  Ob~ 
fervations  of  Mdifigbi ;  and  farther,  by  the  ac- 
count wc  have  in  the  third  Year  of  the  German 
Efbmmdesy  of  a  Child  of  about  8  or  9  Years  old, 
in  lower  Pottiou,  who  in  the  Small-Pox  loft  bis 
whole  Tongue  by  a  Gangreen,  and  Spit  it  out  by 
Piece-meals  ;  iniomuch,  that  at  laft  there  did  not 
remain  any  Sign  that  he  had  a  Tongue.  Not  with- 
/landing  which,  this  Child  did  not  only  Speak, 
Spit,  Chew  and  Swallow  his  Vi&uals,  but  could 
like  wife  Taft,  by  the  remaining  Stru&ure  of  his 
Mouth  ;  and  (as  the  Author,  who  was  a  Surgeon 
of  SaumuYy  fays  ch.  8.)  he  could  diftinguifh  all 
kinds  of  Tafts  very  well  ;  from  whence  the  Wri- 
ter farther  infers  from  P/jfjiy,  that  the  Taft  muft  al- 
fo  belong  to  the  Palate* 

But  fince  this  is  a  thing  in  which  Experience, 
as  in  all  others,  ought  to  be  the  Judge,  and  as  the 
tryal  hereof  may  be  eafily  made  ;  Let  a  Man  only 
take  a  little  powder  *d  Sugar,  Syrup,  or  any  other 
Sweet  Matter,  and  lay  it  upon  the  Tongue  ;  and 
as  foon  as  ever  they  are  melted  he  will  begin  to 
Taft  ;  probably,  becaufe  they  then  begin  to  pene- 
trate and  fink  into  the  Orifices  of  the  upper  Tegu- 
ment of  the  Tongue,  with  the  moifturc  of  the 
Spittle,  and  fo  irritate  the  Nervous  PapiSx  that  lye 
under  the  fame. 

But  if  he  he  proceed  farther,  and  endeavour  to 
fwallow  the  fweet  Matter  when  tis  melted,  and 
to  that  End,  preffes  it  with  the  Tongue  again  ft 
the  hinder  Part  of  the  Palate,  he  will  plainly  find, 
that  that  Part  is  likewife  affefted  with  the  Sweet- 
nefs ;  and  efpccially,  if  after  fuch  Swallowing,  he 
prefently  draws  the  Tongue  back  again  to  the  Pa- 
late, keeping  it  down  in  fuch  a  manner  that  it  can- 
not touch  the  fame,  he  will  find,  that  when  after- 
wards the  Taft  of  the  Sugar  docs  aft  upon  the 
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Tongue  a  little  more  fenfibly,  the  Palate  will  be 
alfo  more  fenfiblyaflefied  with  it  for  a  time.  From 
whence*  at  leaft,  of  how  little  moment  foever  this 
Experiment  is,  all  thofe  difagreeing  Notions  feenx 
to  be  over-thrown,  and  the  Opinion,  that  the 
Senfe  of  Tailing  is  likewife  in  the  Palate,  is  efia- 
bliflied  upon  them, 

Sect*  VII.  *fhe  Inflrummts  oj Smelling. 

Nowto  pafs  on.  to  the  Senfe  of  Smelling  ;  Can 
any  one  without  acknowledging  the  Wifdom  and 
Goodnefs  of  God,  obferve,  that  whereas  the  Bone 
of  the  Head  is  otherwife  fo  hard,  the  Nerves  of 
Smelling  have  a  Bone  to  thcmfelves,  which,  in  or- 
der to  afford  them  a  Faflage,  is  full  of  little  Holes 
like  a  Sieve,  and  which  is  therefore  called  the  Spon- 
gy or  Steire-like  Bone  ;  Thro'  which  the  faid  Nerves 
cranfmit  their  little  Threads  and  Branches  (being 
there  encompafled  by  the  Dura-Mater)  to  the  Pa- 
pillous  Membrane  or  Flefli,  as  fome  call  it,  which 
lines  the  Cavities  that  are  in  this  Spongey-Bone, 
and  in  the  top  of  the  Noftrils,  and  which  Nerves 
are  expanded  therein,  in  order  probably  to  com- 
pofe  the  Inftrument  of  Smelling  ?  For  that  this  In- 
ftrument,  which  produces  Smelling,  is  not  below, 
but  at  the  top  of  the  Noftrils,  appears  from  hence  ; 
that  in  order  to  Smell,  a  drawing  in  of  the  Breath 
is  neceflary,  whereby  the  Particles  of  the  Olfafto- 
ry  Matter  being  mingled  with  Air*  muft  ftrike 
with  fome  Force  againft  the  Papillous  Tegument, 
to  produce  the  Senfe  of  Smelling  :  And  every  one 
that  holds  his  Breath,  tho5  never  fo  little,  can 
eafity  experience,  that  tho'  any  Smell  be  brought 
under  his  Nofe,  yet  he  is  not  afte&ed  with  it,  till 
he  draws  in  his  Breath  again. 

This  Experiment  feemed  indeed  too  trifling  and 
too  well  known  to  be  mentioned  here  j  were  it  not 

that 
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that  a  certain  Learned  and  Ingenious  Author  ha 
denied  the  fame.  From  whence  again ,  as  above, 
in  the  Bufmefsof  Tatting,  the  Weakncfs  of  all  that 
is  Humane  does  but  too  eafily  appear* 

Sect.  VIII-  ConvtEi ions  f rum  the  foregoing  Otfer- 
vations. 


ad 


Now,  can  any  one  that  is  endued  with  Reafon 
deny  the  wife  Difpofitions  of  thefe  Inftruments, 
namely,  that  fince  the  Olfa&ory  Particles  are  con- 
vey'd  by  the  Air,  the  Inftruments  of  Smelling  are 
to  be  found  cxa&ly  in  the  Place  thro'  which  the 
Air  continually  palTes  and  repafles  on  the  account 
of  Rcfpiration  }  That  they  are  placed  juft  over  the 
Mouth  to  communicate  to  us,  at  the  firft,  by  this 
Senfe  of  Smelling,  fome  Knowledge  of  the  Qua- 
lities of  Meat  and  Drink  which  we  are  about  to 
ufe  ?  That  the  Noftrils  are  broader  at  the  Bottom, 
that  they  may  receive  fo  much  more  of  the  Ol- 
faftory  Particles ;  but  narrower  at  theTop*  to  the 
End,  that  by  the  Compn*flion  of  thofe  Particles, 
the  Olfa&ory  Membrane  and  Nerves  may  be  the 
more  powerfully  afteded  therewith  ? 

Shct.  IX.  7be  Senfe  of  Feeling. 

Besides  the  forgoing  Senfes,  the  Inftruments  of 
which  are  all  difpofed  in  their  proper  Places,  there 
is  one  more,  which  is  called  the  Feelings  which  is  in 
a  manner  diftributed  throughout  the  whole  Body, 
efpecially,  if  we  underftand  thereby  the  Senfation 
of  Pain  :  But  if  wc  do  not  extend  it  any  farther 
than  to  that  Power  or  Faculty  by  which,  when  we 
touch  any  Bodies  without  us,  we  are  enabled  to 
difcover  the  Roughnefs  or  Smoothnefs,  the  Soli' 
dity  or  Fluidity,  and  other  Qualities  thereof,  we 
can  only  the.i  fuppofe  the  Seat  of  this  Senfe  to  be 

in 
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in  the  Skin,  Accordingly,  we  know  that  this  lat- 
ter ifr  diftingtiifhed  in  the  Latin  Tongue  by  the 
Word  7aclm3  or  Touching;  and  that  when  we 
would  mention  the  Senfation  of  Pain,  we  ex- 
prefs  it  by  the  Word  Sen/us,  and  not  Taftus  jDc 

Sect-  X,  The  luftntmmts  of  Feeling* 

Now  that  this  lull,  that  is  to  fay  the  Touch,  is 
only  featsd  in  the  Skin,  which  is  naked  and  ex- 
po led  to  the  Objcfts  that  are  without  us,  is  fuf- 
ficiently  known  to  the  Modern  Anatomifts ;  as 
alfo,  that  there  is  in  the  Skin  a  Difpofltion  and 
Contexture  analogous  to  that  of  the  Tongue, 
which  the  diligent  Malpighi  and  others,  find  to  con- 
fill  (befides  the  Blood  and  other  Veffels)  of  Glands, 
each  of  which  has  a  little  Receptacle  or  Hole  that 
is  open  externally,  and  affords  a  Fatfage  to  the 
Sweat  and  Perfpiration ;  From  whence  it  comes, 
that  there  arife  outwardly  from  the  faid  Skin  little 
Pyramidal  Protuberances,  like  Nipples,  which  are 
encompaffed  and  faften'd  together  by  a  Reti-for- 
mous  Body  lying  bet  wen  the  Cutis  and  the  Cu- 
ticula. 

Thefe  Papilla  or  Nipples,  are  what  have  been 
of  late  Years,  and  with  great  Appearance  of  Truth, 
accounted  the  Inftruments  of  Feeling,  becaufe  the 
Microfcopes  feem  to  inform  us  that  they  fpring 
from  the  Nerves,  the  Branches  of  which  are  in- 
ferred very  thick  in  the  Skin,  and  are  more  nume- 
rous in  Proportion,  than  thofe  that  run  to  the 
Mufcles  or  any  other  Parts,  as  the  great  Dc- 
fcriber  of  Nerves,  Vieujjensr  has  fliewn  in  his 
Preface  concerning  them.  It  is  likewife  plain 
from  hence,  by  the  help  of  the  Microfcope,  that 
rhffe  P^pillous  Protuberances  make  the  upper  Skin 


2  3o  The  Chri/fian  Philofopber. 

rife  in  many  Places,  to  the  End,  that  it  may  be 
fo  much  the  more  eafily  affefted  by  the  Contract 
of  External  Bodies. 

Sect.  XL  ConviEiions  from  the  foregoing  Obfer* 
vations. 

Ho*w  ufeful  now  this  Senfe  of  Feeling  is  to 
Mankind  innumberlefs  Cafes  is  fufficiently  known; 
and  the  more,  becaufe  every  one  that  wants  it,  is 
in  many  Accidents  difabled  from  preventing  his 
Ruin  ;  as  has  been  found  in  one,  who  having  loft 
the  Senfe  of  Feeling,  together  with  Motion,  on 
one  fide  of  the  Body,  and  fetting  too  clofe  to  the 
Fire,  was  miferably  Burnt  before  he  was  in  the 
leaft  aware  of:  it*  Can  then  an  Atheifi  fay,  that 
he  is  not  bound  to  be  very  thankful  for  (b  great  a 
Benefit  as  this  Faculty  is,  whereby  he  is  immediate- 
ly made  fenfible  of  any  violent  Heat,  and  confe- 
quently  enabled  to  avoid  the  fame  and  many  other 
Inconveniencies  ?  Or  will  he  fay,  that  it  is  a 
Ample  and  ignorant  Caufe  that  has  beflowed  this 
Senfe  of  Feeling  not  only  upon  one  Man,  but  like- 
wife  upon  all,  and  fixed  it  not  in  one  only,  but  in 
all  the  Parts  of  the  external  Skin. 

Sect*  XII,  7be  Fingers  and  Palms  of  the  Hand 
have  a  more  accute  benfe  (f  Feeling  than  other  Parts 
of  the  Body.  * 

Is  it  without  Defign,  that  in  thofe  Parts  in 
which  we  explore  and  feel  external  Obje&s,  thi£ 
Senfe  is  much  more  fi  Lie  and  tender  than  in  thofe 
which  we  feldom  life  for  that  Purpofe  ;  for  it  is 
known  to  every  one,  that  a  Man  feels  more  accu- 
rately with  the  hollow  or  Palm  of  the  Hand,  or 
the  Tips  or  extream,  Parts  of  the  Fingers,  than  in 
tnoft  other  Places  ? 

And 
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And  this  Is  one  of  diofc  Reafons  from  whence 
it  is  inferred j  that  this  Papillous  Body  which  lies 
between  the  Skin  and  the  upper  Membrane  is  the 
real  Inflrument  of  Feeling ;  Since  U  appears  by 
experience  (according  to  the  Teitimory  of  Mai- 
pighiy  and  after  him  of  Bobniusr  Beigerus,  and 
others)  that  in  thofe  places,  namely,  tlic  Palm  of 
the  Hand  and  the  Tops  of  the  Fingers,  which 
above  other  Parts  are  particularly  ufehil  in  Feel- 
ing, there  is  likewife  a  greater  Colleftion  of  thefe 
Papilla:  or  Protuberances,  than  in  the  other  Parts  of 
the  Body,  which  are  not  fo  frequently  u  fed  tor  that 
purpofe.  It  is  likewife  obferved  by  Bergerns,  that 
thefe  Papilla  are  much  more  numerous,  as  well  as 
large,  at  the  Tip  of  the  Tongue,  and  in  the  Lips  ; 
and  that  thefe  Parts  do  feel  more  accurately,  as 
it  is  neceflary  they  fhould,  to  the  end,  that 
they  may  immediately  difcover  when  the  Food  is 
too  warm  or  prejudicial  any  other  ways- 

Sect.  XII L  Conviclions  fiom  what  has  km  fatd 
above ,  concerning  all  the  External  Senfes. 

We  do  now  here  intreat  all  fuch  as  ftill  feem 
to  doubt  of  the  Wifdom,  Goodnefs  and  Power  of 
their  great  Creator,  yea,  even  the  moft  unfortu- 
nate and  obdurate  Atbeifts,  in  cafe  they  can  or  will 
receive  any  kind  of  Inftruftion,  that  they  would 
ferioufiy  confider  with  us  this  wonderful  Diipo- 
lition  and  Structure  of  the  Senfes,  and  the  vaft  Ad  - 
vantages  accruing  thereby,  not  only  to  one,  but 
even  to  all  Men  who  are  in  Health  :  And  then  let 
'em  fay  3  whether  they  can  ft  ill  maintain  with  a 
good  Confcience,  that  the  Greatnefs  and  Good- 
nefs of  Him  that  formed  them,  does  not  fhine  out 
as  brightly,  yea3  and  more  too  in  all  thefe  things, 
than  the  skill  of  an  Artificer  in  the  Conftruftion  of 
any  curious  Machine. 

When 
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When  he  confiders  that  the  Smell  and  the  Taft 
do  likewife  fcrvc  to  inform  us  not  only  of  the  good 
and  bad  Qualities  of  our  Food,  but  that  the  Plea- 
fure  which  we  find  thereby  excited  in  us,  is  an  in- 
ducement to  undergo  this  daily  and  continual  la- 
bour and  trouble  ot  Eating  and  Drinking;  wi  1  he 
lay,  that  this  happens  by  Chance,  and  that  he  is 
not  at  all  indebted  to  Providence  for  ail  this  ? 
That  is  to  fay,  for  fuch  noble  Exhalations  and 
Perfumes  that  proceed  from  Fo  many  Plants,  Herbs, 
Flowers,  Gums,  Spices,  and  other  Things;  for 
fuch  a  variety  of  agreeable  Tarts,  which  he  daily 
enjoys  from  all  thofe  Eatables  and  Drinkables  that 
ferve  for  Food  and  Refrefhment  to  us. 

When  he  fees  that  fevcral  Parts  belonging  to  our 
Bodies,  fuch  as  Bones,  Nails^  Hair,  Teeth,  fo 
far  as  they  are  naked,  have  no  Senfation  in  them, 
and  yet  our  whole  Body  is  encompafs'd  externally 
with  a  Covering  and  Skin  which  has  the  Faculty 
of  making  known  to,  and  informing  us  of  every 
thing  that  does  fenfibly  approach  and  touch  it.  Can 
he  think  fuch  a  Struftute  as  this  is  brought  about 
without  any  wife  Defign,  and  will  not  any  intelli- 
gent Perfon  think  it  unconceivable  ? 

When  he  confiders,  that  the  great  Wonder  of 
the  Sight  enables  him  to  contemplate  the  Sun,  the 
Moon,  and  even  thofe  Stars  that  are  at  an  uncon- 
ceiveable  Diftance  from  him ;  and  that  this  Senfe 
is  adapted  to  an  Enquiry  into  the  Magnitude  and 
Motion  of  fuch  glorious  Creatures,  and  to  remark 
their  Laws  and  Properties ;  that  this  Senfe  of  See- 
ing can  impart  to  him  the  Knowledge  of  many 
things  that  are  out  of  the  reach  of  all  the  other 
Senfes  ;  that  its  Inft  rumen  ts  are  of  fo  wonderful 
a  Strtifture  as  has  been  already  fhewn  :  That  to 
the  end,  that  nothing  may  be  wanting  to  render 
this  Senfe  compleatly  ufeful,  the  incommenfurable 
fpace  of  the  Heavens  is  every  where  filled  with 

Light  % 
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Light :  And  particularly,  that  this  Senfation 
fhould  not  be  produced  in  Men  without 
Plcafure  and  Agreeablenefs,  the  unconceivable 
number  of  Rays  of  Light  is  divided  into  fo  many 
kinds,  either  of  Figure  or  Motion,  to  rcprefent 
to  us  all  vifible  Objefts  with  the  moft  pleafing 
Colours,  Can  he  ft  ill  fancy,  that  there  is  no  De- 
ft gn  or  Contrivance  in  all  this;  and  that  fuch  a 
wonderful  Order  and  Regularity  of  every  thing, 
with  refpett  to  each  other,  whereby  the  Light  is 
thus  adapted  to  the  Eye3and  the  Eye  to  the  Light, 
are  all  of  'em  the  refultof  Caufes  working  together 
without  Order,  and  without  Underftanding?  Let 
him  once  again  ask  himfelf  thefe  Queftions  in  his 
moft  ferious  Retirement 

The  rather,  if  he  obferves,  that  the  Hearing 
informs  us  of  the  Motion  and  Pcrcuflion  of  Bodies ; 
of  which  we  oftentimes  can  get  no  Knowledge 
by  other  Senfes  ;  no,  not  even  by  rhe  Sight :  That 
therefore,  fince  the  Light  does  only  caufe  us  to 
fee  fuch  Objefis  as  are  before  us,  the  Rays  of  it 
only  moving  in  Right  Lines ;  the  Hearing  warns 
us  of  things  that  are  round  about  us,  and  fuch  as 
are  fometimes  even  concealed  from  the  Sight,  be- 
caufe  Sounds  pafs  thro*  all  imaginable  Curvities. 

Without  this  Senfe  of  Hearing,  how  great  would 
the  trouble  be  in  communicating  our  Thoughts  to 
each  other  ?  What  Inconveniencies  would  occur  to 
every  one  in  Learning  of  Arts  and  Sciences,  in 
Trade,  in  Pleading  and  other  Worldly  Aflairs  ? 

Now  let  one  of  the  moft  conceited  Philofophers, 
one  of  the  moft  Strong  Minds,  in  his  own  Opi- 
nion, or  rather  one  of  the  moft  to  be  lamented 
Atheifts,  tell  us  here,  in  cafe  he  had  always  want- 
ed one  of  his  Senfes,  for  inftance,  that  of  the  Sight, 
whether,  by  the  help  of  all  his  Philofophy,  he 
could  ever  have  known  or  learned  what  a  fort  of 

Sen- 
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Senfation  that  was,  or  how  Men  are  affe&ed  with 
that  which  we  call  Seeing. 

Let  him  make  known  to  us,  fince  the  Bodily 
Inftruments  of  all  our  Senfes  are  all  equally  pro- 
duced by,  and  do  confift  of  the  fame  Bread,  Wa- 
ter, and  other  kinds  of  Food,  how  it  comes  to 
pafs,  that  his  Hand  has  not  the  Faculty  of  Seeing 
as  well  as  his  Eye;  that  his  Foot  does  not  hear  as 
well  as  his  Ear,  altho*  the  Light  and  the  Air  may 
by  made  to  fall  upon  thofe  Parts  in  the  fame  Fi- 
gure and  Motion.   Can  any  onethink,  that  their 
different  Forms  produce  fuch  Senfation s?  Let  him 
then  fhew  us  how  they  do  it ;  Let  him  examine  his 
Meat  and  Drink  after  all  imaginable  Ways,  and 
tell  us  thereafon,  why  the  fame  Bread  in  the  Ears 
becomes  an  Inftrument  of  Hearing,  in  the  Tongue 
of  Tailing,  in  the  Nofe  of  Smelling,  and  in  the 
Skin  of  reeling  :  He  mud  refolve  it  all  into  the 
abfolute  Will  of  that  adorable  Creator,  who  is  un- 
fathomable in  thefe  his  Ways,  and  who  commu- 
nicates to  our  Souls  the  Knowledge  of  thefe  things 
in  fo  wonderful  a  Manner.   He  muft  therefore  be 
ftark  Blind  that  does  not  difcover  God  in  all 
thefe  Senfesi 

Is  there  no  Defign  or  End  to  be  obferved  in  all 
this  ?  Let  then  an  unhappy  Atheift  tell  us,  if  he  had 
a  mind  to  make  himfelt  or  any  other  Perfon  happy, 
and  had  the  Power  to  do  it,  whether  he  would 
not  endow  them  with  every  one  of  the  Faculties 
that  are  found  in  thefe  Senfes  :  And  in  cafe  he 
could  have  produced  any  thing  like  them,  tho9  in 
a  much  lower  degree  of  Perfection  by  his  Skill  and 
Ingenuity,  whether  he  would  not  think  it  a  very  / 
great  wrong  done  to  him,  if  fome  Body,  judging  of 
his  Performance,  fliould  not,  or  would  not  fee  the 
Wifdom  and  Contrivance  of  the  Maker  therein. 
And  can  heftill  remain  infenfible  of  his  own  Blind- 
nefs,  who  declines  to  acknowledge  the  fame  in  fo  . 

afloniJhing 
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nftonifhing  a  Machine  j  a$  that  of  Humane  Bodies  ? 
The  rather,  whilft  he  perceives,  that  in  order  to 
render  all  our  Senfes  ebmpleat  and  perfeft,  Air,- 
Light,  Plants,  Living  Creatures ,  and  the  whole 
Univerfe  almoft,  rauft  contribute  thereto. 

If  then  the  Contemplation  of  all  this  cannot  in- 
duce him  to  acknowledge  his  Maker's  Goodnefs^ 
and  his  own  Obligations  on  thefe  Accounts,  with 
the  utmoft  Gratitude  ;  let  him  but  conftder  with 
himfelf  in  what  a  deplorable  Condition  he  would 
find  himfelf  and  every  thing  befides*  if  Mankind 
were  deprived  of  thefe  Effefts  of  theif  Creator's 
Favour,  which  appear  in  all  their  Senfes;  And  let 
him  for  once  fuppofe,  that  there  was  a  Mart  who 
having  none  of  thefe  External  Senfes,  did.  neither! 
See,  Heari  Smelly  Taft,  or  Feel.  Now,  tho*  a  Man 
were  always  td  live  thus,  even .  in  good  Health* 
could  he.fuffieiently  exprefs  the  Miferiesof  fueh  a 
State?  He  that  rightly  weighs  itj  Would  he  not 
rather  wilh  to  be  Dead,  of  to  have  never  been 
Born,  or  even  to  have  been  a  Stock  or  Stone,  than 
which  he  is  but  little  better  in  fuch  a  State  ?  Now 
if  without  this  Mercy  of  God,  the  lefifery  of  every 
particular  Perfon  wfculd  hatrc  been  f6  great;  to 
what  fhall  we  compare  that  of  the  vafk  .Number 
of  Men,  who  together  make  up  all  the  Nations  of 
the  Earth,  in  cafe  there  were  to  be  found  upon  it 
00  other  Creatures,  but  Blind,  Deaf,  Infenfible,  and 
fo  forth  ? 

Have  Wc  then  beftotfred  fipcfti  durfelVes  thefd 
Perfections  of  the  SlenfeS  ?  No  certainly,  fifes 
then  mere  Chance  been!  able  tp  do  it?  By 
no  means ;  for  Chance  is  tfifp&fed  to  operate  as 
well  tfne  way  as  another ;  and  yet  tfre^fiml^tha^ 
far  the  greater  Part,  yea,  ail  found  People*  are 
torn  with  all  thefe  SenfeS*       .  _       .  • 

Let  therefore  a  miserable  Atheift  conteis,  tfiaf 
he  is  not  oialy  ignorant,  but  that  he  muft  likeWife 

y&i*  f  ft* 
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for  ever  remain  fo,  of  the  manner  in  which  our 
Senfes  are  produced,  and  do  operate  in  us.  All 
of  them  confift  in  a  Motion  and  Impreffion  that 
external  Objefts  make  upon  us ;  all  of  them  con- 
fift of  a  Motion  and  Paffion  of  fome  of  the  Parts 
of  our  Body  ;  all  of  them  confift  of  Inftruments 
produced  by  the  fame  Meat  and  Drink ;  and  ac- 
cording to  the  beft  Philofophy,  nothing  elfe  but 
a  Motion  of  the  fame  Matter  can  be  underftood  to 
refult  from  fuch  a  Syftem  of  Matter. 

Whence  then  proceed  the  various  Concep- 
tions which  we  find  in  ourfelves,  upon  Seeing, 
Hearing,  Tafting,  SmeUmg  and  Feeling?  Muft  not 
then  the  Atheift,  fince  there  can  be  no  other  Sub- 
terfuge, acknowledge  here  that  there  is  fomething 
Immaterial  in  us,  which  is  the  Caufe  thereof?  Let 
it  be  fo  :  But  if  it  be  Incorporeal,  how  can  it  be 
moved  by  fomething  that  is  Corporeal  ?  For  there 
is  nothing  but  Bodies  and  Motions,  both  in  the 
Matters  round  about'  us,  and  in  the  Inftruments 
themfdves  of  our  Senfes :  Will  he  fay  then,  that 
a  Soul  cannot  be  moved  becaufe  it  is  Incorporeal? 
How  then  does  it  happen,  that  a  Subftance, 
which  can  neither  be  moved,  nor  touched  by 
Bodies,  is  yet  afte&ed  by  or  through  the  Motions 
of  Bodies ;  and  can  See,  Hear,  Taft,  Smell  or  Feel  ! 
For  that  it  is  fo  in  Fad,  cannot  be  denyed. 

I  think  we  need  not  ufe  any  farther  Arguments 
to  drive  an  Atheift  into  a  Confeflion  of  his  total 
Ignorance.  And  if  he  does  not  know  how  all 
thefe  things  come  to  pafs,  as  his  own  Conference 
muft  convince  him  that  he  does  not,  how  can  he^ 
if  he  would  be  taken  but  for  a  tolerably  Wife  Man, 
pretend  to  maintain  it  for  a  Truth,  that  a  Thing, 
which  he  does  not  know  how  it  happens,  can  be 
produced  by  the  neceffary  and  ignorant  Laws  of 
Mature;  Let  him  refleft  upon  all  thefe  things 

moft 
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moll  ferioufly  with  himfelf,  before  he  proceeds 
any  farther. 

But  if  all  that  we  have  already  faid  concerning 
the  Senfes,  be  not  fufficient  to  convince  him,  let 
us  go  one  ftep  farther,  and  fliew,  that  even  the 
Bounds  themlelves, within  which  the  ektent  of  the 
Power  of  our  outward  Senfes  is  confined,  do  like- 
wife  contribute  to  make  us  more  happy,  than  if 
they  could  be  extended  a  great  deal  farther,  as  in 
this  laft  Age  they  are  found  to  do,  by  the  help  o£ 
Artificial  Inftruments. 

Let  us  fuppofe)  that  our  £yes  had  the  Faculty 
of  our  Modern  Microfcopes ;  it  is  true,  that  they 
would  fliew  us  a  World  of  New  Creatures  ;  a 
drop  of  Pepper-water,  or  Vinegar,  and  the  Semi- 
nal Matter  of  Creatures,  would  appear  like  Ponds 
Or  Rivers  full  of  Fifli  $  the  Scum  of  ftinkmg  and 
putrified  Liquors,  like  a  Field  full  of  Flowers  and 
Plants  ,•  the  Mites  in  Cheefe,  like  great  hairy  Spi* 
ders,  and  a  thoufand  other  things  in  like  Propor- 
tion; but  it  may  be  alfo  no  lefs  eafily  con- 
ceived what  a  Loathing  of  many  Things,  which 
in  themfelves  are  otherwife  very  good  and  ufeful, 
thefe  Swarms  of  Infe&s  would  produce  in  us, 
which  perhaps  would  be  more  evident,  if  you  had 
feen  as  I  have,  how  fome  People  viewing  thtf 
Mites  in  a  piece  of  Cheefe  thro'  a  Microfcope* 
and  upon  one  of  thefe  'exceeding  fmall  Creatures 
falling  off,  fuddenly  fnatch'd  away  their  Hands, 
for  fear  it  fliould  fall  upon  them,  which,  by  reafont 
of  the  Smalnefs  of  the  Creature;  excited  a  general 
Laughter  in  fome  df  the  Standers  by ;  but  in  others^ 
more  grave  Reflexions  on  account  of  the  Wifdomt 
of  God,  who  has  been  pleafed  to  conceal  thefe 
things  from  the  naked  Eye  of  Ignorant  and  Fear- 
ful People:  And  yet  to  biefs  the  Difcoveries  of 
of  Men  by  the  Inventions  of  New  GUflfes,  fo  far* 
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that  the  neceffary  Means  fhould  not  be  wanting  to 
fuch  as  endeavour  to  look  into  thefe  Wonders. 

Moreover,  would  thefe  Philofophers  even  dare 
to  defire,  that  their  own  Eyes  Ihould  be  endow- 
ed with  the  Qualities  of  the  beft  Microfcopes  in 
cafe  they  underftood  the  Nature  and  Foundation 
thereof  ?  And  would  they  judge  themfelves  more 
happy,  by  feeing  an  Objcft  fo  fmall  in  itfclf,  mag- 
nified to  lo  large  a  Size  ?  When  in  the  mean  time 
all  that  their  Sight  could  extend  itfelf  to,  would 
be  contained  within  more  narrow  Bounds  than  that 
of  a  Grain  of  Sand ;  nor  would  they  be  able  to  fee 
any  Obje&s  plainly  and  diftin&ly,  but  fuch  as  were 
at  no  farther  Diftance  from  their  Eyes,  than  one 
or  two  Inches  :  And  as  for  all  other  things  that 
were  more  remote,  fuch  as  Men,  Bcafts,  Trees 
and  Plants,  to  fay  nothing  of  the  Sun,  Moon  and 
Stars,  thofe  fublime  Creatures,  they  would  either 
be  entirely  invifible  to  them,  or  would  appear  at 
lcaft  very  confufedly ;  yea,  if  all  this  were  fo,  and 
that  the  natural  Sight  could  penetrate  as  far  as  the 
fineft  Microfcopes,  none  that  have  ever  experienced 
the  fame  can  deny,  but  that,  by  the  help  of  them, 
one  may  fee  Bodies  compounded  of  a  thoufand  little 
Particles  ;  and  confequently,  that  in  order  to  fce 
every  thing  truly,  and  in  its  original  or  laft  Parts, 
the  Sight  muft  be  ftill  extended  unconceivably  far- 
ther than  fuch  Microfcopes  have  yet  been  able  to 
carry  it. 

Now,  on  the  other  hand,  fuppofe  our  Natural 
Eyes  to  be  great  Telefcopes,  like  thofe  that  have 
enabled  us  to  obferve  fo  many  new  Stars  in  the 
Heavens,  and  make  fo  many  new  Difcovcrics  m 
the  Sun,  Moon  and  Stars,  they  would  be  again 
liable  to  this  Inconvenience,  that  they  would  be  of 
very  little  ufe  in  feeing  the  Objefts  that  furround 
us,  as  they  would  likewife  not  a  little  obftruft  the 
Contemplation  of  all  other  Objefts  upon  the  Earth, 

becaufe 
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becaufe  they  would  fee  too  muchof  the  Vapours  and 
Exhalations  continually  rifing  from  the  Ground, 
which,  like  great  thick  Clouds,  would  hide  every 
other  vifible  Matter ;  as  is  but  too  well  known  to 
fuch  as  ufe  thefe  Inftruments. 

Thus  likewife,  if  the  Senfe  of  Smelling  fliould 
be  as  acute  and  nice  in  Men,  as  it  feems  to  be  in 
lbme  kinds  of  Hunting  Dogs  ;  no  Perfon,  no  Crea- 
ture, could  ever  meet  us;  nor  could  we  pafs  by 
any  Footfteps  of  them  without  being  ftrongly  af- 
fedted  with  the  Effluvia  that  proceed  from  them ; 
and  we  fhould  be  forced  to  tumour  Attention,  tho* 
never  fo  muchagainft  our  Wills;  and  tho*  we  ought 
to  apply  it  to  more  exalted  Objeds,  I  fay, 
we  fliould  be  compelled  fix  it  upon  thefe  con- 
temptible Matters. 

In  cafe  theTongue  fliould  make  us  Tafte  Food  of 
the  lowed  with  favour,  as  high  a  Senfatioti  as  now 
the  ftrongeft  and  fineft  Ragouts,  or  made  Diflies  do 
produce;  there  need  no  farther  Proof  to  induce 
every  one  to  confefs,  that  this  alone  would  fuffice 
xo  render  fuch  Food  very  difagreeable  to  us,  after 
having  ufed  it  but  a  few  times. 

Could  the  Hearing  fo  nicely  obferve  all  its  Sounds, 
as  it  is  now  found  to  do,  when,  by  the  help  of 
the  Long  Tube,  or  Speaking  Trumpet  held  to  th* 
Ear,  any  Body  Whifpers  foftly  into  the  Broad  End 
of  it ;  how  little  Attention  would  People  have  for 
^ome  Things  ?  Certainly  no  more  than  we  have 
when  we  find  our  felves  in  the  midft  of  confufed 
•Noife  and  Bawling  of  a  great  many  Voices,  or 
jthe  loud  Peals  of  Drums  and  Guns.  They  that 
have  ever  been  witnefs  of  the  Inconveniencies  that 
jSick  People  undergo  by  Hearing  too  acutely,  y/ill 
cafily  be  convinced  of  this  Truth, 
he  |f  the  Feeling  were  fo  tender  and  nice  in  all  the 
Parts  of  the  Body,  as  we  find  it  in  the  moft  fen- 
jibk  Places,  and  in  the  Membranes  of  the  Eyes; 
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muft  we  trot  own  that  we  fliould  be  very  unhapr 
py,  and  fuffer  a  great  deal  of  Pain  too*  by  .the 
touch  of  the  lighteft  Feather  ?  .  V:  .r  ,„ 

To  conclude  ;  can  any  Body  refleA  upon  all 
this,  without  acknowledging  therein  the  Good- 
nefs  of  his  Maker,  who  has  not  only  furnifhedhim 
with  fuch  noble  Perfedtions,  as  are  the  external 
Senfes,  for  want  of  which,  hewould  not  be  better 
than  a  Stock ;  but  who  has  likewifc  out  of  his 
adorable  Wifdom,  included  thefc  Powers  within 
fuch  Bounds,  without  which  they  would  have 
been  no  other  than  burdenfome  to  us,  and  a  per- 
petual ObftrudHon  in  the  attentive  Contemplation 
of  greater  Matters  ? 

If  it  fcould  appear  to  fome,  that  we  have 
dwelt  longer  upon  this  Subjeft  than  is  perhaps 
agreeable  to  'em,  let  them  be  pleafed  to  remem- 
ber, that  our  Principal  Dcfign  throughout  this 
whole  Work,  is  to  reprefent  to  hfUeh  and  Ath?tfisy 
the  Wifdom  and  Good  nefs  of  their  Creator, 
which  fliines  out  fo  brightly  in  the  external  Senfes 
of  Men,  and  the  unconceivable  Faculties,  or 
Properties  thereof. 
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CONTEMPLATION  XV. 

Of  the  Union  of  Soul  and  Body  :  Of  the 
Imagination  and  Memory. 


Sect.  I.  The  Union  of  the  Soul  and  Body  unknown 
to  us :  Convictions  from  thence. 

NO  W  fince  each  of  thefc  External  Senfes  do 
lead  us  up  to  the  Soul ;  can  there  likewife 
be  any  Perfon  fo  unhappy,  as  truly  to  reflect  upon 
this  Wonder,  furpaffing  the  Conception  of  all  the 
Philofophers,  this  moft  aftonifhing  Manner,  after 
which  the  Body  is  united  to  the  Soul,  without 
being  thereby  convinced  of  theunexpreffible  Power 
and  Wifdora  of  Him  that  made  'em  ?  Of  Him,  who 
has  fhewn  himfelf  in  this,  as  well  as  in  many  other 
things,  after  a  glorious  Manner,  both  Wonderful 
and  Adorable  ;  who,  whilft  He  thus  Works  in 
Ways  unfathomable  by  all  Men,  does  likewife 
compell  even  his  Enemies  to  be  Witnefles  thereof. 

And  thoJ  others  may  think  that  they  can  form 
any  Notions  thereof  ;  yet  an  Atheift  muft  confefs, 
that  there  is  fomethingin  it  which  isp^rfedtly  un- 
intelligible to  him. 

For  fuppofe  he  fhould  boldly  maintain,  that  the 
Corporeal  Matter  (in  which,  however,  he  can 
fliew  us  nothing  but  Motion)  has  the  Property  of 
Thinking  and  Undemanding ;  let  him  tell  us,  and 
fhewus,  what  Gamppfition  of  Parts,  what  Force, 
what  Swiftnefs,  wj^at  Limits  and  Dire&ions  of 
Courf^  either  according  to  right  or  crooked  Lines, 

T  4  arc; 
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are  required  in  Matter  thus  moved,  to  sender  if 
capable  of  Reafoning  and  Comprehending  a  a- 
thematical  Demonitration.  And  we  fhall  not 
peed  to  ask  him,  whether  this  furpaifes  his  Un- 
demanding. 

Or,  fuppofe  alfp,  that  he  flvould,  accprding  to 
Reafon  and  Experience,  affirm,  that  his  Soul  is 
Incorporeal ;  let  him'  fliew  us,  how  it  comes  to 
paf$,  that  a  Sohl  being  Iitimaperial  in  its  Exiftence, 
and  which,  according  to  all  the  Notions  we  att 
wont  to  form  of  it,  can  neither  touch  or  be  touch- 


th  ough,  or  according  to  the  Motion  of  the  Body  (for 
we  fhall  not  here  difpute  about  the  manner  of  it, 
that  being  not  neceftary  with  refpeft  to  Atheifts) 
and  vice  yerfd,  the  Soul  can  affeft  and  giove  the 
Body,  or  at  leaft  adminifter  Occafipn  thereto, 
which,  for  the  foregoing  Reafpns,  we  need  not 
now  examine :  So  that  by  its  mere  Will,  the  Bocly 
being  in  good  Health,  the  ftrctching  out  the  Hand, 
for  inftance,  immediately  follows;  an4  if  that 
Hand  fliould  be  burnt,  the  Soul  imemdiktely  feels 
jPain.  Now  if  all  this' were  not  as  certainly  known 
to  him,  *s  the  moft  certain  t]iing'  in  the  World 
is,  fotafmuch  as  he  can  be  every  minute  con- 
vinced thereof,  by  repeated  Experiments,  would 
not  he  be  tempted  tp  look  upon  fo  difagreeing  Na- 
tions, and  which  have  not  the  leaft  Analogy  to 
one  another,  as  grofs  FaHhoods  jmdvain  Con- 
ception of  the  Brain  ?  Wherefore,  Whatever  an 
Athpift  may  fancy  tp  liimfeif,  the  manner  of  the 
Uhi6n  of  the  Soul  and  tody  muft  always  remain 
unconceivable  and  unintelligible  to  him. 

I  knpw  very  well,  in  f  afe  We  proceed  no  for- 
mer, that  the  great  Pifagreement,  concerning  the 
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by  us  :  But  neither  is  this  the  Place,  nor  yet  xhf 
Time,  to  fay  any  thing  about  it,  fince  we  only 
write  for  the  Convifition  of  Atheifts ;  wherea$ 
the  other?,  howmuch  foever  they  differ  in  thejc 
Opinions,  do  all  agree  iji  the  Belief  of  a  Qo  p. 

Sect-  II.  The  Bounds  of this Ifniov. 

This  Union  of  the  Soul  *nd  Body  is  not  only 
wonderful  in  itfelf,  and  inrthe  manner  in  which  it 
happens,  but  likewife  in  th;  founds  and  limits 
which  are  preferred  tQ  it*  We  find  it  thu§  the 
firft  Place,  that  thf  Soul  does  m  operate  hy  its  Will 
(however  it  fee)  upon  our  whole  Body  ;  or  rather, 
that  our  whole  Body  is  not  futjeti  to  the  Soul  in  its  Mo- 
tions, but  only,  as  it  fhduld  feem,  thofe  Parts  that 
receive  their  Nerves  from  the  CerebpUum  and  Bacfc- 
Bone:  Wherefore  it  is  only  our  Arms,  Hands, 
Legs,  and  aJJ  thofe  lumbers  with  which  we  are 
faid  to  aft  freely/  that  are  njbved  secorcjing  to 
the  Plealure  of  the$oii!  ^  whifftpther  Parts,  which 
have  their  Nerves  from  the  Cerebmnf,  and  which 
do  only  ferye  for  Life  and  the  Support  thereof,, 
as  the  Hearty  the  Arteries,  the  Stomach,  the  Bowels, 
&c.  do  by  no  means  obey  the  Will  of  the  Soul, 
nor,  like  the  former,  can  b?  mpved  or  ftopt  at 
Pleafure, 

Secondly,  Neither  does  the  Soul  feel  when  every 
Part  of  the  Body  is  aBed  upon  or  affefted.  Thus  we 
find,  th$t  befides  the  Hair  and  JSfails,  the  Bones 
themfelves  ire  likewife  infenfible  ;  all  which  make 
up  a  great  Part  pf  our  Body  2  Not  to  mention 
that  the  Ate  known  to  wafte  away  in  many 
Men  without  Pain ;  and  that  the  Chirurgical  Ob- 
fervationi  teach  lis,  that  the  Subftance  of  the 
Brain  may  fuffer  very  much,  without  communica- 
ting any  Senfation  thereof  to  the  Soul. 
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Sect.  III.  Conviflions  from  thence. 

Can  now  a  deplorable  Atheift  think  he  has 
fo  much  caufe  to  accufe  the  Chriftians  of  Credu- 
lity, when  he  hears  them  make  the  following  Con- 
clufion  from  the  above-mention'd  Premifes :  That 
fincc  no  Body  can  juftly  afcribe  all  this  to  mere 
Chance,  working  indifferently  one  way  as  well 
as  another,  this  is  a  true  and  convincing  Proof, 
that  it  can  by  no  means  proceed  from  a  necefVary 
Series  of  Laws  of  Nature,  always  operating  after 
one  and  the  fame  manner,  that  the  Soul  fhould 
have  the  aforefaid  Relation  or  Refpe&to  the  Body: 
Forafmuch  as  the  Wife  Creator  being  deflrous  to 
convince  us  all,  that  He  neither  operates  by 
Chance,  nor  is  confined  and  determined  by  cer- 
tain neceffary  Laws,  but  freely,  and  according  to 
his  own  good  Pleafure,  has  render'd  fome  Parts  of 
the  Body  obedient  to  the  Will  of  the  Soul;  znd 
caufed  others  to  move  entirely  independent  there- 
upon ;  neverthelefs,  thefe  laft  as  well  as  the  firfl, 
are  fo  far  fubje&ed  to  the  Soul,  at  leaft  related  to 
it,  that  both  the  one  and  the  other,  fo  long  as  the 
Soul  remains  united  to  the  Body,  but  no  longer, 
are  enabled  to  perform  their  Functions,  and  re- 
main without  Corruption. 

And  that  Atheift  that  will  hearken  to  Reafon, 
feems  particularly  to  be  obliged  to  juftifiea  Chri- 
ftian  in  the  aforefaid  Conclufion,  fince  it  is  juft 
thofe  Parts  that  fcrve  for  the  fupport  of  our  Life, 
fuch  as  the  Heart,  Stomach,  and  other  Entrails 
that  are  not  only,  not  fubmitted  to  our  Will,  bur 
moved  unknown  to  it,  by  the  Power  of  the  Great 
Creator,  that  he  may  convince  us  of  our  De- 
pendance  upon  him.  Whereas,  on  the  contrary, 
the  Motion  of  fuch  Members  as  the  Tongue,  Hands, 
and  the  reft/ are  left  to  the  Difpofkion  of  out 

Will, 
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Will,  that  they  may  ferve  to  Acknowledge  and 
Glorify  our  Great  Benefa&or,  hkewife  in  our  Bo^- 
dies,  which  is  what  He  with  fp  much  Juftice 
quires  of  us. 

Sect.  IV,  The  Imagination  and  Memory? 

There  would  yet  have  been  fomething  ftill 
wanting  to  the  Perfe&ion  of  a  Humane  Creature, 
notwithstanding  this  wonderful  Union  of  the  Soul 
and  Body,  if  we  could  not  have  exercifed  the  Un- 
demanding and  other  Faculties  of  our  Souls  upon 
iiich  Objetts  only  as  are  prefent  or  before  us.  Nor 
would  our  Judgments  and  Inferences  or  Dedudions 
have  been  of  much  weight,  if  we  could  not  have 
compared  prefent  Things  with  any  other  paft  or 
future. 

How  fliould  we  have  been  able,  forinftance,  to 
have  made  any  ufeful  Difcoveries  about  the  Laws 
of  the  Sun's  Motion,  in  cafe  nothing  thereof  were 
known  to  us  befides  what  we  could  learn  from 
things  prefent  ?  For  as  to  thofe  that  are  abfent, 
fuch  as  things  paft  or  to  come  ;  the  external  Sen- 
fes,  tho*  they  be  the  firft  Helps  of  Enquiring  into 
all  Bodily  Matters,  cannot  inform  us  the  leaft  there- 
of. Even  the  Hearing  itfelf,  which  feems  other- 
wife  to  be  in  feme  meafure  adapted  thereto,  would 
yet  be  entirely  unfit  and  ufelefs  to  this  Purpofc, 
without  the  other  Powers,  of  which  we  are  now 
about  to  Treat. 

Our  Gracious  Creator,  in  order  to  multiply  his 
Wonders  upon  us,  and  to  render  us  compleatly 
Happy,  has  been  pieafed  to  fupply  this  Dcfeft 
likewife,  and  to  lodge  in  us  a  Power  of  reprefent- 
ing  to  the  Underftanding,  even  paft,  future,  and 
*11  abfent  Thinjgs.  The  firft  of  thefe  Faculties  is 
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Whether  it  be  now  that  thefe  owe  their  Origin 
to  £ertait>  Motions  of  the  Sprits  or  Humours,  or 
MembrtW)  prpduccd  by  our  external  Senfes  or 
Thoughts,  and  leaving  behind  them  Traces  and 
tootfteps  injhe  Brain,  which  give  our  Souls  an 
occafion  to  ,  tjjink  after  fuch  a  manner,  as  if  the 
things  reprefented  to  the  Imagination  or  Memory, 
were  really  rf#cfent :  Or  whether  there  be  any  other 
paufc  thereof;  this  is  certainly  ,grue,  that  the  en- 
dowing Maokind  with  fuch  a  Power,  does  far  ex- 
ceed the  very  wifeft  Difcov&ies.  And  in  cafe  we 
were  not  aflfured  thereof  by  Experience,  who  could 
believe  tkU  it  was  poffible  for  any  Man  to  jreprefent 
to  himfdf  things  having  no  Exifteftce,  as  if  they 
were  Exifting  ;  Dead' things  as  Living  ;  and  thus 
fo  render  an  Objeft  as  Prefent,  which  is  either 
Abfent,  or  even  not  Exiftingat  all  ? 


CONTEMPLATION  XVI. 

Pf  the  Humane  Pajfions  or  Inclinations,  and 
briefly  of  Procreation. 


Sect.  I.  ThePafJions  and  Inclinations. 

v  ..  :* 

MA  N  being  thus  bountifyUy  furniQied  by  the 
Goodnefs  of  his  Creator  with  all  the  above- 
mentionedPowers  andFaculties,feemed  to  be  placed 
upon  the  higheft  degree  pfHappinefs.His  intelligible 
Soul,  united  after  fo  wonderful  a  manner  to  his  Body, 
exerts  its  Conceptions  and  Judgment  upon  all 
Matters  that  occur  to  it ;  his  external  Senfes  impart 
to  him  the  Knowledge  of  material  Beings  ;  his 
fptagnation  and  Memory  reprefent  tQ  him  every 
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thing  that  is  abfent,  either  paft  or  to  come ;  tiii 
Heart  and  Arteries  beat ;  his  Bowels,  and  all  his 
other  Parts  that  are  neceffary  to  Life  do,  by  the 
Power  of  his  Creator,  continually  difcharge  their 
Fun&ions,  without  giving  him  the  leaft  trouble 
during  the  whole  Courfe  of  his  Life  ;  the  other 
Limbs  and  Members  are  obedient  to  his  Will, 
enabling  him  to  glorify  his  Maker  with  Thankful* 
nefs,  and  be  uieful  to  himfelf  and  his  fellow 
Creatures. 

Now  this  iaft  might  fccm  to  be  in  fome  manner 
inconvenient  to  him,  it  being  the  only  Motion 
that  can  occafion  Trouble  or  Wearinefs  to  him. 
But  to  the  End,  that  he  fliould  not  faint  nor  be 
difcouraged  whilft  he  is  promoting  his  own  Hap- 
pinefe,  or  that  of  others,  who  are  dear  to  him ; 
ithaspleafed  the  fame  Gracious  God,  not  only 
to  enable  all  the  Powers  of  Man  to  be  concurring 
thereto,  but  which  is  a  greater  and  particular 
Benefit,  to  be  concurring  therein  with  Pleafure  ; 
and  accordingly,  to  endow  him  with  various 
Inclinations  and  Paffions  to  ftir  him  up  to  per- 
form, with  Zeal  and  Eagernefs,  all  that  is  necef- 
fary for  him  to  do. 

Thus  we  find  in  ourfelves  a  Delire  or  Longing 
and  Hope  for  that  Good  which  we  confider  as  ap- 
proaching to  us  ;  and  ^oy^whenwe  have  obtained 
it,  and  Love  towards  it,  when  we  are  poflefTed  of 
it  :  And  on  the  contrary,  a  Fear  for  approaching 
Evil ;  a  Sorrovi  when  it  comes  upon  us ;  and  Hate 
againft  the  Caufes  that  make  it  keep  the  Pof- 
feffion  of  us.  Now,  not  to  give  a  Lift  of  their 
Names  here;  Can  any  Man  contrive  or  invent 
fharper  Spurs  to  induce  him  to  feek  after  that 
which  he  eftcems  good  to  himfelf,  and  thofc 
that -arc  dear  to  him,  and  to  avoid  all  that  he 
thinks  Evil  ?  And  how  ftrongly  a  Man  can  be  ex- 
cited thereby,  daily  Experience  teaches  us  j  as 
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well  as  the  deplorable  Exampks  of  thofe  unhap- 
py Men,  who  by  a  corrupt  Judgment,  embracing 
Good  for  Evil,  and  Evil  for  Good,  make  a  wrong 
ufe  of  thefe  fo  neceffary  Paflions. 

Now  to  repeat  our  Queftion  again,  Can,  thefe 
Incitements  and  Allurements  be  lodged  in  us  by 
mere  Chance,  or  any  thing  that  has  neither  Know- 
ledge nor  Underftanding  ?  Which,  in  order  to 
render  us  more  happy,  do  not  only  induce  us  to  per- 
form our  A&ions  with  fo  much  Eagernnfs,  but 
do  likewife,  upon  many  occafions,  and  even 
without  our  Will,  give  the  Inftrumentsof  our  Mo- 
tions more  Life  and  Energy ;  or,  have  not  here  alt 
reafonable  Men  juft  caufe  of  Thankfulnefs  for  the 
Mercies  of  their  Creator,  who,  confideringus  as 
the  Mafter-piece  of  all  his  Works,  would  not  fuf- 
fer  us  to  want  thofe  Powers,  whereby  we  are  en- 
abled to  promote  the  Welfare  both  of  ourfelves  and 
fellow  Creatures,  even  with  Plcafure  and  Satif- 
fadion. 

Sect.  II.  'The  Difference  of  Tajjtons  and  In- 
clinations. 

A  n  d  if  any  one  fhould  fancy  that  this  Queftiott 
fuppofed  too  much,  in  order  to  demonftrate,  that 
the  Wifdom  and  Goodnefs  of  the  Creator  only, 
and  no  accidental  or  ignorant  Caufes,  has  any 
Place  in  thefe  Paflions  :  Let  him  refleft  upon  thefe 
two  or  three  following  things  only  with  us  ;  from 
whence  the  Government  of  Go  d,  and  the  Execu- 
tion of  his  wife  Purpofes,  feem  to  {bine  out  fo 
brightly,  that  even  an  Infidel,  or  any  other  that 
doubts  of  it,  if  he  would  but  ufe  his  Reafon,  can- 
not with  any  Foundation,  infift  upon  a  fuller  Proof 
thereof. 


For 
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For  were  there  no  God  that  dire&ed  every 
thing  according  to  his  Providence  ;  how  comes  it 
to  pafs  that  Men  (whofe  Bodies  and  all  the  Hu- 
mours thereof  are  made  out  of  the  fame  Food, 
and  therefore  confiil  of  the  fame  Matter)  do  yet, 
in  cafes  where  the  Intereft  of  Humane  Society  re- 
quires, differ  fo  much  from  one  another,  in  their 
Paflions  and  Inclinations ;  infomuch,  that  each  of 
'em  do  with  Pleafure  embrace  fome  particular  Bu- 
finefs  (with  a  view  to  their  own  Eafe  and  Advan- 
tage) in  order  to  pleafe  and  profit  their  Fellow 
Creatures  ? 

Now  fince  no  Man's  Life  is  long  enough,  nor 
no  Body's  Opportunity  or  Power  great  enough  to 
provide  every  thing  tor  himfelf  neceflary  to  his 
Support  and  well  Being ;  Can  yre  not  herein  difco- 
ver  a  Providential  Direction,  to  render  Men  Af- 
fiftingand  Helpful  to  each  other  in  their  particu- 
lar Wants,  that  each  one,  out  of  Choice  and  Incli- 
nation, is  driven  on,  even,  tho*  his  own  Gain  be 
chiefly  in  view,  to  concur,  as  far  as  in  him  lies, 
thereto  ?  Thus  it  happens  in  our  Fancies  to  par- 
ticular Studies ;  one  finds  himfelf  inclined  to  that 
of  Divinity;  another  to  the  Knowledge  of  Laws 
and  Cuftoms ;  a  third  to  Phyfick  ;  a  fourth  to  aa 
Enquiry  into  the  Nature  and  Works  of  God ; 
others,  to  the  reading  of  the  Tranfa&ions  and 
Revolutions  that  have  happen'd  to  the  World  in 
former  Ages,  in  order  to  apply  that  Knowledge  to 
the  Prudent  Conduft  of  Affairs  in  their  own  Time. 
Many  again  find  themfelves  inclined  toquite  other 
Sorts  of  Employments  ;  fuch  as  don't  fo  much 
care  for  a  Speculative  Life,  take  more  pleafure  in 
Trades  and  Merchandizing,  which  likewife  they 
make  Choice  of  according  to  their  different  Paf- 
fions and  Humours.  Others  betake  themfelves  to 
the  feveral  Arts  of  Painting,  Building,  and  to 

Manufactures, 
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Manufa&ures,  of  which  likcwifc  the  kinds  artf 
both  Different  and  Numerous. 

Can  any  Body  now  judge,  that  it  is  the  refult  of 
mere  Chance,  that  Men,  from  all  of  whom,  by 
reafon  of  the  Similitude  of  their  Stru&ure  andFood, 
one  Ihould  feem  to  expe£fc  nothing  but  an  Identity 
bf  Inclinations,  do  difcharge  their  Affairs  and  Fun- 
ctions fo  varioufly  ?  And  as  ftrange  as  this  may 
appear  to  every  one  at  the  firft  view,  yet  does  not 
Experience  teach  us*  that 'tis  of  abfoiute  neceffity 
to  all  Mankind  that  it  ihould  be  thus  ?  And  in 
cafe  all  of  them  were  inclined  to  the  fame  things 
for  inftanct;  if  every  Scholar  ftouM  apply  him- 
felf  to  the  fame  Studies,  every  Merchant  deal  iir 
the  fame  Wares,  every  Artificet  in  the  fame  Handi- 
craft, there  would  not  only  be  a  Failure,  but  like- 
wife  an  entire  Deprivation  of  the  Eafe  and  Con* 
venience  of  the  whtite  World/ 

Sect.  III.  7he  Agreement  of  the  Inclinations  and 
Pajjions. 

Ao  a i  n  s  t  all  this*  a  miferable  Philofopher  that 
apprehends  nothing  more  than  to  be  forced  to  ac-» 
knowledge  a  Supreme  Dire&or  of  all  Things,  and 
ccnfequently  to  meet  with  an  undoubted  Punifh* 
ment  tor  his  Blafphemy  and  Atheiftical  Behaviour* 
would  endeavour  to  objeft  this  Subterfuge  and 
Evafion,  namely*  that  we  are  taught  by  Experi- 
ence, that  fuch  a  great  Difference  of  Paffions  are 
innate,  and  brought  into  the  Wdrld  toith  all 
Men ;  and  therefore,  that  they  only  flow  fronS 
the  particular  Contexture  df  Bodies,  &a 

But  to  convince  thefe  PerfonS  that  this,  and 
every  thing  befides,  is  rather  the  effeft  of  a  wife 
Dire&ion,  than  of  mere  Chance  cm:  ignorant  Laws 
of  Nature  ;  let  them  go  a  little  farther  with  us 
and  ask  themfelves  the  following  Queftion ;  lit 

6M 
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cafe  this  variety  of  Palfions  does  proceed  only 
from  the  Structure  of  Men,  how  comes  it,  that 
the  contrary  has  place  where  the  diverfity  of  Incli- 
nations would  be  hurtful  to  the  Publick  ?  Why 
have  all  Men  living  one  and  the  fame  Defire  to  eat 
their  Food  with  Pleafure  ?  Why  are  all  Men,  and 
even  all  other  Living  Creatures,  hurried  on  with 
the  fame,  and  fometimes  ungovernable  Palfions,  to 
Generation  or  Procreation  ?  And  laftly  ;  Why  have 
they  the  fame  Love  to  their  Children  ? 

Certainly  no  Body  will  deny  that  unlets  thefe 
Palfions  were  found  to  be  alike  in  all  Men,  and  in 
cafe  there  were  room  here  for  fo  great  a  Difagree- 
ment  as  in  the  others  ;  or,  to  carry  on  the  fame 
Comparifon,  if  the  Defire  towards  Food  were  on- 
ly found  in  a  few  Perfons,  Food  itfelf  would  be  no 
otherways  ufed  by  many,  than  as  a  Medicine 
againft  that  Death  which  was  to  be  the  Confe- 
quence  of  an  unfatisfied  Hunger.  Now,  with 
how  much  Averfion  and  Loathing  this  happens  in 
many,  even  where  the  Diftemper  renders  it  mod 
necelfary,  is  fufficiently  known,  and  from  thence 
as  eafily  infer'd,  that  many  People,  abftainingtoo 
long  frojp  the  ufe  of  Food*  lofe  the  Powers 
and  Faculties  of  Digeftion.  If  likewife  there 
were  as  few  inclinable  to  Generation,  as  we 
fee  there  are,  who  choofe  the  fame  way  of  Living 
and  Employments,  muft  it  not  be  confelfed  that 
the  World  would  be  foon  Naked  and  Difpeopled? 
Again,  if  the  Love  of  Parents  to  their  Children 
were  fo  uncommon,  as  the  Inclination  of  Men  to 
one  and  the  fame  Trade  or  Calling,  how  many 
poor  Creatures  juft  born,  would  for  want  of  Ne- 
celfaries>  meet  the  End  of  their  Lives  almoft  as 
fobn  as  the  Beginning  ? 

And  to  conclude  the  whole  with  one  word*  Let 
an  obdurate  Atheift  put  this  Queftion  to  himfelf, 
and  Anfwer  if  he  can :  Whether  he  does  not. 

Vol.  L  U  therein 
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therein  difcover  the  Wifdom  of  a  Great  Dire&or  ? 
And  whether  he  can,  with  an  entire  Convi&ion, 
and  without  being  contradi&ed  by  his  own  Con- 
science, affirm,  that  it  appears  to  him  to  be  mere* 
ly  accidental,  that  there  is  found  a  variety  of  In- 
clinations in  Men,  where  fuch  a  variety  is  ufeful 
to  Mankind  ;  and  on  the  contrary,  that  the  Incli- 
nations and  Paffions  are  there  only  uniform  where 
fuch  a  Uniformity  is  neceffary;  and  where  a  Difa- 
greement  would  Difpeople  and  Defolate  the 
whole  Earth  ?  At  leaft,  let  him  tell  us,  whether, 
if  he  were  to  have  regulated  thefe  things  for  the 
good  of  the  World,  and  with  the  utmoft  Prudence 
he  could  have  fallen  upon  a  better  Method  ? 

Sect.  IV.  Tie  Love  of  our  Country* 

Wh  ATneceffity  can  be  deduced  from  any  na- 
tural and  ignorant  Caufe,  from  whence  it  fhould 
follow,  that  all  Men  feel  fuch  an  over-ruling  Incli- 
nation towards  the  Country  in  which  they  are 
born  ?  And  how  is  it  poffible,  that  the  cold,  bar- 
ren, Northern  Parts  of  the  World,  where  befides, 
a  great  Part  of  the  Winter  is  nothing  but  a  difmal 
JJarknefs,  fhould  not  yet  be  Difpeopled*  of  their 
Inhabitants  i  or,  that  they  fhould  nor  yet  have 
betaken  themfelves  to  the  fine  Southern  Coun- 
tries, where  the  Air  is  milder,  and  all  the  Neccf- 
faries  and  Refrefliments  of  Life  more  plentiful,  long 
before  now ;  and,  which  is  more,  that  many  Men 
after  having  tafted  the  Pleafure  of  the  latter,  fhall 
yet  freely  return  to  the  former :  I  fay,  how  can 
this  be  accounted  for,  without  refdving  it  into  the 
Will  of  the  Great  Direftor,  that  Men  fhould  like- 
wife  inhabit  even  fuch  Parts  of  this  Globe  ? 

Sbct. 
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Sect.  V.  Hbe  Contempt  of  Dangers. 

I  f  this  be  not  fufficient  to  convince  our  Atheift, 
let  him  confider  in  the  laft  Place,  whether  he  can, 
*ipon  his  Principles,  account  for  .that  dreadful 
Thirft  after  Honour  and  Glory,  which  all  Ages 
have  beheld  with  Amazement,  in  the  Aftions  of 
their  Heroes ;  and  which  hurries  Men  on,  and 
makes  them  run  headlong  into  the  greateft  Dan- 
gers, yea,  even  Death  itfelf,  to  which  Humane 
Nature  has  the  greateft  Averfion* 

Not  to  mention  thofe  whom  their  Wants  oblige 
tb  -follow  the  War,  can  any  one  refleft,  without 
wondering,  that  Great  Men  and  Illuftrious  Perfons 
(who  are  otherwise  in  a  Condition  to  enjoy  all  the 
Pleafure  of  the  World  in  Plenty*  and  at  leaft,  to 
die  an  eafie  Death  in  a  good  Old  Age)  fhould 
yet  expofe  themfelves  with  fo  much  Zeal  and  Bra- 
Very  to  the  innumerable  Dangers  of  War,  where 
they  daily,  and  by  a  terrible  Experience,  find  that 
Lot  to  fall  to  others,  which  to  Morrow,  or  per- 
haps fooner,  may  be  theirs  ;  alio  of  being  flain, 
or  at  leaft  rendered  miferable  all  the  reft  of  their 
Lives,  by  their  Wounds,  and  Lofs  of  their  Limbs. 

Now,  to  afcribe:  the.Caufe  of  fuch  a  noble 
Courage  and  Bravery  to  mere  Chance,  is  a  very 
ungrateful  and  unworthy  Treatment  of  thofe  great 
Men,  whore  Wifdom  has  not  given  the  World  lefs 
matter  ot  Admiratidn,  than  their  Courage. 

to  deduce  it  from  Stronger  Pa&ons,  is  likewife 
not  poffible,  as  we  haVe  already  fbotf n>  becaufe 
the  fear  of  Death,  provided  that  they  may  live 
Without  Shame  or  Mifety,  is  the  ftrqngcft  of 
PaffioriS  in  all  Men  vrtiatfoevefc  What  Reafon 
then  can  be  thought  of  fdr  all  this,  fave  6nly  thfc 
Supreme  Will  ofthe  great  defter  of  all  things 
Who  has  infufed  into  the  Souls  6f  foinfc  Men, 

U  t  whom 
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whom  his  Providence  has  marked  out  for  great 
Events,  the  right  Principles  of  a  true  Generoficy 
and  Courage  ;  letting  them  fee  that  he  has  chole 
them  put  of  in  infinite  number  or  other  Perfons, 
and  Hid  this  Obligation  upon  them  of  oppofing 
Tyranny  and  Abfolute  Power,  and  of  reftoring  to 
their  own  Country,  and  to  their  Friends  and  Al- 
lies, thofe  dcareft  Bleflings  of  Religion  and  Li- 
berty, even  at  the  hazard  of  their  own  Lives. 
And  who  again  has  made  others,  tho*  they  pro- 
pofed  to  themfelves  no  other  End  than  the  grati- 
fying their  own  Inclinations,  or  at  leaft,  aspiring 
Riches  and  dory,  like  many  of  the  Heavens,  to 
defpife  Death  and  Danger  in  a  moft  upepneeiv- 
ajb  e  manner- ;  whereby  he  he  has  compelled  them, 
thp*  infenfible  thereof,  to  be  ifubfervient  to  his 
Providence  ?nd  Adorable  £iirpofes. 

Sect.  VI.   ConviEiions,  from  the  feeding 
OhfervatiQns. 

Let  hirti  that  has  hitherto  doubted  of  God's 
Government,  ferioufly  refleft  upon  this  Great 
Wonder,  and  fee  whether  he  can  deduce  that  which 
he  finds  true  by  Experience,  of  the  Coi*fe  of  thefe 
Paffions  and  Inclinations  in  Mankind,  from  an  ac- 
cidental Concurrence  of  Nerves  or  Fibres,  or  Hu- 
tooutts  of  the  Body ;  or  from  any  Laws  of  a  ftupid 
Nature,  unable  to  proppfe  to  itfelf  the  leaft  De- 
sign in  all  its  Works  ,•  And  tfcen  tell  us  how  it  can 
come  to  pats,  that  upon  fuch  Principles,  thefc 
Fundtions  k>  neceflary  and  ufeful  to  humane  Kind, 
and  at  the  fame  time  fo  wonderful  too,  can  be  fo 
conftantly  difcharged,-  and  that  in  all  Ages  the 
fame  Steadinefs  and  Uniformity  has  appeared 
therein,  which  can  never  be  applied  or  attributed 
to  mere  Chance  ? 

Sect. 
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Sect.  VII.  7be  Defire  of Procreation. 

Can  any  Body  avoid  feeing  from  all  that  has 
been  faid,  that  the  Inclinations  inherent  in  Mens 
Minds,  as  corrupt  as  they  be,  and  applied  often 
to  wrong  Objefts,  owe  their  Origin  to  fomething 
more  that  Humane  Wifdom  ?  Which  having 
thought  fit  to  render  them  fubfervient  tohis  great 
Purpofes,  caufes  them  to  prevail  over  all  Obftru- 
ftions ;  to  which  end,  he  has  vouchfafed  to  qoa- 
lifie  the  moft  Bitter  things,  which  in  their  own 
Nature  can  produce  nothing  but  Averfion  and 
Terror  with  the  moft  defirable  Charms,  and  to 
render  them,  as  I  may  fay,  Palatablcr,  with  an 
agreeable  Sauce  to  incline  our  Paffions  thereto,  not-* 
withftanding  all  the  afordfaid  Impediments ;  and 
to  the  end,  that  we  may  put  this  paft  all  doubt, 
let  the  Atheift,  befides  what  we  have  juft  now 
faid,  about  the  Contempt  of  Dangers  ;  let  him,  I 
fay,  turn  his  Eyes  with  us  upon  that  Inclination^ 
which  Men  feel  in  themfelves  towards  Procre- 
ation. 

Now:  if  it  were  not  the  Will  of  che  great  Di- 
reftor  of  all  Things,  that  the  Race  of  Men,  which 
would  otherwife  end  in  each  Individual,  and  be 
quite  extind  with  the  Life  of  one  Man  only,  fliould 
be  fupported  in  their  Pofterity  ;  How  happens  it 
that  all  Living  Creatures  are  hurried  thereto  with 
a  Paffion  exceeding  all  others  ?  But  to  proceed  far- 
ther, How  is  it  conceivable,  when  in  the  bearing 
and  bringing  forth  of  Children,  Women  do  not  on* 
ly  undergo  fo  much  Trouble  and  Pain,  but  fre- 
quently vifible  Danger  of  Death,,  that  there  fliould 
be  one  only  to  be  found,  that  would  venture  the 
fame  a  Second  time  after  having  once  made  the 
terrible  Experiment  ?  I  fay,  how  comes  all  thjs 
W  paf&  if  it  had  not  pleafed  the  great  Creator  to 

U  j  confirm 
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confirm  the  Words  which  he  fpoke  in  the  begin-? 
ning  of  the  World,  Gen.  i.  28.  Be  fruitful,  and  muh 
tiffyy  and  replenijb  the  Earth.  And  thus  to  fuppor^ 
the  Truth  of  them  by  a  never-failing  Experience. 
In  vain  do  we  feek  for  other  Reafons  thereof,  no? 
can  any  thing  feem  more  unreafonable  than  tq 
afcribe  this  to  Chance  or  ignorant  Caufes,  efpe- 
cially  if  we  weigh  the  following  Circumftances : 
Can  any  one  imagine,  that  it  is  withoutDefign,  that 
there  (hould  be  made  juft  two  forts  ofPerfons 
in  every  thing  alike  to  each  other,  and  different 
only  iii  thpfe  Parts  that  are  required  for  Qcnera-? 
tion  ;  and  that,  befides  thefe  two,  we  know  well 
enough,  that  there  was  never  ^ny  third  ? 

Sect.  VIII.  Why  we  have  not  treated  more  fully, 
and  minutely  upon  the  Bufinefs  of  Generation. 

Whoever  reads  this  will  perhaps  think  it 
ftrange  that  we  have  not  fpoken  more  largely 
Concerning  the  Affair  of  Procreation,  fince  the  Pro- 
vidence, Wifdom  and  Power  of  the  great  Creator 
flunes  forth  fq  irrefiftably  and  glaringly  in  that 
whole  Matter.  But  they  may  be  pleated  to  know^ 
that  the  fame  Reafons  that  made  us  keep  filence, 
or  fpeak  fparingly  upon  many  other  of  the  forego- 
fag  Suje&s,  fuch  as  the  manner  after  which  the 
Separation  pf  the  Humours  is  made,  tfye  Tumi- 
faftion  ot  fwelling  of  the  Mufcles ,  the  Ufes  of 
the  external  Senfes,  the  Limits  of  the  fo  called 
Senforium  Commune,  and  many  more,  have  induced 
us  like  wife  to  obferye  the  fame  Caution  here ;  viz. 
becaufe  the  Truth  has  not  yet  been  confirmed  by 
Experiments  in  fo  fure  a  manner,  but  that  there 
ftill  remain  a  great  Variety  and  Difference  in  Opi- 
nions among  the  moft  learned  Men  concerning; 
thjsm. 
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Sect.  IX.  The  Principles  or  Stamina,  or  Living 
Creatures. 

W  h  e  t  h  b  r  it  be  then,  that  the  firft  Principle* 
or  Stamen,  of  Men  is  to  be  fought  for  among  the 
Animalcula,  or  among  other  Particles  without  Life 
indeed,  but  put  into  Motion  (for  thus  differently 
are  they  defined  by  fome  of  the  moft  famous  En- 
quirers into  Nature)  which,  by  the  help  of  Micro- 
fcopes  are  difcover'd  in  Semine  Mafcukno,  of  all 
Creatures  that  have  been  hitherto  examined  : 
Whether  it  be  to  be  found  in  the  Eggs  of  the  Fe- 
males, as  others  pretend ;  or  laftly,  whether  it  be 
that  the  Coition  of  both  the  Sexes  isneceffarily  re- 
quired to  the  Formation  of  this  Stamen  ;  all  which 
we  do  not  pretend  to  determine  here:  This  is 
however  fure  enough,  and  after  fo  many  Enquiries, 
is  received  by  all  the  Modern  Philofophers,  that 
all  Living  Creatures  whatever  proceed  from  a  Sta* 
men  or  Principle,  in  which  the  Limbs  and  Mem- 
bers of  the  Body  are  folded  and  wound  up  as  it 
were  in  a  Ball  of  Thread  ;  which  by  the  Ope- 
ration of  Adventitious  Matter  and  Humours  are 
fiird  up  and  unfolded,  till  the  Stru&ure  of  all  the 
Parts  have  the  Magnitude  of  a  full  grown  Body. 
In  order  to  be  convinced  thereof,  the  Reader  may 
confult  the  Obfervations  of  the  great  Harvey,  both 
upon  Men  and  Beafts,  both  the  Viviparous,  or  fuch 
as  bring  forth  their  Young  alive,  and  the  Oviparous, 
orthofe  that  lay  Eggs,  in  his  Book  de  Generations 
Animalium.   And  after  him  the  accurate  Matyighi* 
in  the  Experiments  he  makes  upon  the  Hatching  of 
an  Egg,  and  the  Formation  of  a  Chicken  in  the  Egjgk ' 
Thus  we  find  the  firft  ofthofe  fpeaking  of  it  in  . 
Ms  i$th  Exerchation  ;  Thai  the  Stamen,  tithebefi 
efhis  Knowledge,  before     had,  cbfirved  it,  was  ae+ 
counted  by  m  Body  to  h  the  firft  Origin  *f  the  Chicken* 

U  4  And 
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And  Malpighi  fpeaks  of  it  in  the  following  manner : 
Wherefore  it  mufi  be  owned  that  the  Stamen  of  a  Chicken 
4  is  already  in  the  Egg  before  the  Hatching;  and  there- 
fore ntuft  have  proceeded  from  a  Higher  Caufe  after  the 
fame  manner,  as  in  tU  Eggs  of  Plants.  Thus  he 
makes  an  entire  Analogy  between  the  Stamina  of 
Living  Creatures  and  the  Seeds  of  Plants :  In  which 
laft  he  is  likewife  wont,  for  the  fame  Reafon,  to 
mention  fome  Parts  by  the  Name  of  the  Uterus, 
Placenta,  and  the  like,  which  are  only  proper  to 
Living  Creatures. 

It  (hall  fuffice  here,  to  have  quoted  thofe  two 
jgreat  Men  for  the  Confirmation  of  the  Truth  of 
what  has  been  before-mentioned,  fince  they  fecm 
to  have  been  the  firft  Difcoverers  thereof  5 
And  fince  all  the  Great  Naturalifts  of  this  Age 
have  been  convinced  thereby,  and  by  their 
own  further  Experiments,  that  the  Beginning  of  all 
Creatures  con (i ft  in  a  Stamen,  as  may  be  fliewn 
in  numberlefs  Places  of  their  Writings,  which  thofe 
that  pleafe  may  have  recourfe  to. 

I  would  have  been  fomething  more  particular 
upon  this  Subject  here,  which  feems  to  be  the 
proper  Place  for  handling  it :  But  forafmuch  as 
the  encjreafe  and  growth  of  Animals  from  thefc 
little  Stamina,  may  recei  ve  a  great  Light  from  thofe 
of  Plants,  which  may  be  found  in.  every  Seed  ; 
Ichufe  rather  to  refer  my  Reader  to  Contempla- 
tion XXIII.  where  I  e*prefly  treatof  that  Subject  * 
or  rather  to  the  Obfervations  uJ>on  Plants,  of  thofe 
famous  Philofophers  Meffieurs  Grew  and  Malprgbi, 
where  he  may  find  Experiments  enough,  to  fhew 
that  a  Plant  is  produced  from  a  Stamen,  and  a  li- 
ving Creature  from  a  like  Stamen;  or,  to  fpeafcin 
their  ufual  Language,  is  unfolded,  as  we  fee  m  a 
Silk-worm,  where  the  Butterfly  comes  out  of  thp 
Amelia,  in  which  laft  all  the  Parts  of  the  Batter- 
fly  at?  involved  WKoifti  *f*  S^M^^4(JB^Jce. 
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And  fince  we  have  already  an  Experimental 
Certainty,  that  a  Male  and  Female  Creature  arc 
necefl'ary  toward  the  Procreation  of  another  of  the 
like  Species ;  I  leave  it  to  thofe  that  have  the  Op- 
portunity of  carrying  their  Enquiries  farther, 
what  is  performed  by  each  of  'em  in  particular^ 
towards  Generation ;  as  likewife,  whether  in  the 
Egg  of  a  Female,  the  folid  Parts  of  the  Stamen 
ot  the  future  Creature  are  to  be  found ;  and  whe- 
ther it  be  impregnated  and  vivifyed  by  the  Semen 
Mafculinunty  and  brought  into  Motion  agreeable  to 
the  Laws  of  the  Seminal  Matter.  v 

This  Teems  to  have  acquired  feme  degree  of 
Probality  ;  forafmuch  as  we  know  that  the  Body 
of  a  Man  does  not  only  confift  of  Solid  and 
Fluid  Parts,  but  is  likewife  endowed  with  certain 
Laws,  purfuant  to  which  all  the  Parts  are  moved  ; 
fo  that  thereby  the  fame  Bread,  which  at  firft  ac- 
cording to  the  Laws  to  which  'twas  Subjedfc  in  the 
Plant,  was  Wheat  or  Rye,  being  afterwards  eaten 
by  a  Pullet,  does,  according  to  other  Laws,  be- 
come Pullets  Flefli,  and  finally  this  Pullet  being 
again  Converted  into  Humane  Food,  becomes  the 
Flefli  of  a  Man  :  and  fp  in  other  Cafes. 

This  might  caufe  fpme  Sufpicions,  whether 
that  which  is  difcover'd  by  the  help  of  a  Micro- 
fcope  in  Semine  Mafculino  (which  the  accurate  Ver- 
hejeny  Part  II.  p.  69.  aflerts  to  be  Particles  put  in 
Motion,  and  not  the  Stamina  of  Living  Creatures) 
may  not  be  that  Matter,  which,  according  to 
the  Laws  that  the  great  Creator  of  all  Things  has 
produced  in  every  particular  Man  and  Beaft,  be- 
ing put  into  Motion  (and  like  Fire  that  kindles 
other  Matters,  or  Yeaft  that  ferments  other  Li- 
quors, and  moves  them  according  to  its  own 
Laws)  does  propagate  and  maintain  the  Laws  of 
the  required  Motions  in  other  Subftances :  Where- 
upon the  Qbkmuw  of  Mr-  ffrtfoktri  as  relate4 
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by  the  &id  Verheyen,  are  very  remarkable  ;  it  ap- 
pearing thereby,  that  this  mov'd  Matter  in  Semin* 
Mafculino,  does  preferve  its  Motion  jfome  Hours  in 
the  Cold,  but  in  the  Heat  it  foon  disappears.  This 
feems  better  to  agree  with  Particles  that  evaporate 
with  Warmth,  than  with  Animalcula,  which  ufu- 
ally  ftand  in  need  of  it,  and  are  firft  produced  by 
Warmth  ;  at  icaft,  if  we  fuppofe  thefe  Particles 
to  be  diverted  of  Animal  Lite,  and  to  be  only 
Matter  put  into  Motion,  this  abfurd  Confequence 
may  be  prevented,  namfely,  that  in  the  Smine  Maf- 
culino  of  every  Creature,  there  muft  be  a  thoufand 
loft  for  one  that  comes  to  good. 

Experience  does  likewife  fecm  to  confirm  the 
faid  Hypothefis  (thit  from  the  Female  proceeds 
the  Matter,  and  from  the  Male  the  Particles  that 
propagate  the  Laws  of  Motion  therein)  foraf- 
much  as  a  Mule  is  produced  from  the  Coition  of 
a  Horfe  and  an  Afs  ;  and  fo  in  other  Mixtures  of 
different  Species.  The  above-mentioned  Mr.  Vet- 
beyettyp.  71.  may  beconfulted  hereupon.  But  this 
may  iuffice  for  Probabilities,  fince,  as  far  as  I 
know,  no  Body  has  yet  been  able  to  give  us  an 
entire  Decifion  of  this  Matter. 

Sect.  X.  ConviEtions  from  the  foregoing  01* 
fervations. 

Only  forafmuch  as  it  is  now  found  to  be  ex- 
perimentally true  in  almoft  all  kinds  of  Plants  and 
Living  Creatures,  that  have  been  enquired  into, 
that  the  former  have  their  Origin  in  a  Seed,  and 
the  latter  in  Stamina ;  but  none  from  meer  acci- 
dental Caufes,  as  Corruption  and  the  like,  I  can- 
not upon  this  occafion  forbear  entreating  the  un- 
happy Atheift,  if  any  Convi&ions  will  yet  fatisfy 
him,  that  he  would  be  pleafed  ferioufly  to  rc-» 
jie&  on  all  thefe  things  by  himfelf,  and  then  pro- 
nounce 
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nouncej  whether  mere  Chance,  or  other  Caufes  ig- 
norant of  what  they  did,  when  they  thus  a&ed, 
Could  produce  all  thefe  Stamina  of  Men  (not  to 
mention  here  the  Seeds  of  Plants  and  Eggs  of 
Other  Creatures)  with  fo  much  Art  and  in  fp  great 
a  Number  ;  and  could  infert  and  fold  up  all  the 
Limbs  and  Joints  of  fuch  a  wonderful  Machine, 
as  is  the  Humane  Body,  in  fo  nice  and  accurate 
f.  manner,  that  the  fame  fhould  be  fill'd  up  and 
pouriflied  by  Juices,  or  (to  ufe  the  common  Tech^ 
pical  WordJ  having  expanded  ojr  infolded  it,  would 
bring  this  Body  into  fuch  a  Difpofition  and  Stru- 
cture as  is  neceffary  for  fo  many  great  Purpofes 
for  which  it  is  formed. 

The  Atheift  cannot  be  ignorant  how  many 
Learned  Men  have  openly  acknowledged  in  their 
Writings,  the  Almighty  Power  of  the  great  Crea- 
tor, upon  enquiring  into  thefe  his  wonderful  Works  * 
and  Produ&ions  of  Men,  Beafts  and  Plants  from 
fuch  feeming  inconfiderable  and  contemptible  Sta- 
mina. Now  then  one  of  thefe  two  things  muft  be 
true ;  either  that  it  is  a  certain  and  undeniable 
Demonftration  of  a  G  q  d  ;  or  that  fo  many  famous 
Men,  are  utterly  ignorant  wherein  the  Strength  of 
fuch  a  Proof  confifts,  and  are  therefore  to  be  ac- 
counted compleat  Vifionaries  or  Whimfters,  if  not 
mere  Fools.  This  laft  muft  be  aflferted  by  the 
Atheift  concerning  moft  of  the  famous  Undertakings 
of  the  late  Age,  or  elfe  he  muft  abandon  his  un- 
happy Principles  :  Let  him  therefore  confiderwith 
himfelf,  for  what  he  himfelf  muft  pafs,  with  all 
Rational  and  Equitable  Perfons. 


Sbct; 
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Sect.  XL  Several  Difficulties  removed. 

Now  that  a  Stamen,  which  perhaps  at  firft  con- 
tained nothing  more  than  tne  Quantity  of  a  little 
Grain  of  Sand,  and  perhaps  lefs,  can  be  unfolded 
or  expanded  to  the  Magnitude  of  a  Humane  Body 
of  Six  Foot  long,  a  Mathematician  will  freely, 
and  even  an  Atheift  himfelf,  if* he  underftands  any 
thing  of  the  Ma  thenu  ticks,  muft  confefs.  But 
forafinuch  as  others,  and  even  fome  well-mean*, 
ing  Chrifhans,  cannot  eafily  conceive  this  great 
Expansion  of  fucn  a  fmail  Stamen,  and  may  there- 
fore think  it  impoflible,  it  feems  proper  and  ufe- 
ful  too,  to  remove  this  Difficulty,  by  (hewing  the 
poffibility  thereof. 

Let  it  therefore  be  fuppofed  ; 

I.  That  the  Divine  Power  can  divide  a  deter- 
minate Quantity  of  Matter  (for  inftance,  a  little 
Grain  of  Sand,  or  any  thing  lefs)  into  fo  many 
PartSf  and  more  than  any  Man  can  exprefs  by  a 
definite  Number.  No  Body  can  deny  this  ;  and 
even  an  Athcjft  muft  acknowledge,  that  in  refpeft 
to  this  Grain  of  Sand,  fuch  a  Divifion  or  Separa- 
tion of  Parts  does  neither  include  a  Contradi&ion, 
nor  any  Impoffibilky  in  itfelf.  • 

II.  That  a  Foot  being  divided  into  ten  Parts, 
each  of  thofe  Parts  may  contain  a  hundred  Grains 
q(  Sand  ;  which  many  other  do  admit  with  us. 

III.  That  the  Body  of  a  Man  which  is  Six  Foot; 
high,  may  be  fuppofed  to  contain  in  it  Six  Cubi- 
cal Feet ;  which,  allowing  for  the  Cavities  therein, 
may  be  a  pretty  juft  Calculation. 

VI.  Now  fince  100  Sands  do  compofe  the 
tenth  Part  of  a  Foot  in  length,  which  we  will 
here  call  an  Inch,  and  ten  fuch  Iiiches  in  a  Foot, 
a  thoufand  Sands  will  go  to  the  length  of  one 
Foot ;  and  confequently  (fuppofing  for  convenience 
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fake,  the  Sands  to  be  fo  many  little  Cubes 
1,000,000,000  or  (to  exprefs  this  Number  with* 
more  Brevity,  or  the  Unite  with  nine  Cyphers^  io9 
Sands  do  compofe  one  Cubical  Foot,  which  be- 
ing multiplied  by  Six,  makes  the  whole  number 
ot  Sands,  that  may  be  contained  in  a  Humane  Bo- 
dy of  Six  Foot  in  length,amount  to  <J, 000,000,000, 
or  609  ;from  whence  it  appears,  that  in  cafe  fiich  a. 
Stamen,  no  bigger  than  a  fmall  Grain  of  Sand,, 
were  divided  into  tf,ooo,4oo,ooo,of  Parts,  in  each 
fpace  of  a  Sand  in  this  Body  one  Particle  of  the 
faid  Sand  might  be  placed. 

V.  Now  to  proceed  further,  fince  it  appears 
from  the  XXVI.  Contemplation,  §.  16.  of  Mr.- 
Leuwenhoek,  that  T.i.  of  the  length  of  a  Sand,  is 
the  utmoft  that  can  be  diftinguiflied  by  a  Micro- 
fcope  ;  to  the  end,  that  we  may  not  take  any 
Quantity  that  may  not  be  juftly  fafpe&ed  of  not 
being  diftin&ly  Vifible;  let  us  take  the  TvU  of  this' 
length;  fo  then  T  of  a  Sands  length  is  in- 
capable of  being  diftin&ly  viewed  by  any  Micro- 
fcope.  Since  then  there  go  10  *  of  fuch  Par- 
ticles into  the  Compofition  of  one  JS#nd,  there 
will  be  5027  of  fuch  little  Cubical  SpacW\in  a  Hu- 
mane Body  of  Six  Foot  in  length  ;  u&  by  r<£a- 
fon  of  their  Smallnefs,  they  will  be!  undifHnguHb- 
able,  even  with  the  beft  Microfcopes. 

Now  if  we  (uppofe  that  in  each  of  thefe  fmall 
Spaces,  there  be  a  Million  of  Parts  m  one  Sand, 
there  will  go  to  the  Compofition  of  the  aforemen* 
tion'd  Body  6o«  of  the  like  Particles  6f  Sand.   ^  \ 

VI.  Now  in  cafe  the  Stamen  of  a  Man,  which 
we  have  fuppofed  to  be  as  big,  as  a,  fingle  Grain 
of  Sand,  were  divided  into  fo  many,  or  into  60" 
Parts ;  its  Parts  may  be  fo  difpofed  and  expanded, 
that  in  each  fmall  Space  of  a  Humane  Body  of 
Six  Foot  in  length  (which  Parts,  by  reafon  of  ttieit 
Smallnefs,  have  not  yet  been  able  to  be  diftin- 
guiflied 


3** 


The  ChrijtianPbilofopber. 


gutfhedby  the  fincft  Microfcope)  there  may  t>6 
contained  a  Million  of  fuch  Particles  of  Sand. 
And  fincethc  Intcrftices  between  the  Particles  of 
the  Stmfin  zxt  yet  fo  much  fmaller  than  the  afore- 
fa,id  little  Spaces,  they  will  be  yet  lefs  vifible  thro' a 
Microfcope,  and  conlequently  almoft  inviiibie  tothe 
naked  Eye ;  certainly  in  no  manner  diflinguifhable.  \ 
VII.  And  thus  k  appears  to  be  poflible,  that 
fuch  a  (mall  Stamen,  no  bigger  than  a  Sand*  may 
Be  expanded  and  brought  to  the  Analogous  Com- 
portion  of  a  Humane  Body  of  Six  Foot  long  ; 
which  Body,  in  its  whole  Matter,  did  not  con- 
tain more  than  the  quantity  of  this  Angle  Sand, 
yet  in  fuch  a  manner,  that  there  was  not  one  vi-* 
fible  Place  thereih  fo  fmall,  in  which  there  were 
not  conraitied  more  than  a  Million  of  Particles  of 
this  little  Stamm :  Between  all  which  Particles* 
there  were  ftill  remaining  fo  many  Ipterftices  or  Va- 
cuities, that  this  Body,  which,  by  reafon  of  it* 
Lightnefs,  might  be  deemed  little  more  than  a 
Shadow,  can  be  fo  filled  with  flowing  and  adven* 
titious  Pares  fixing  themfelyes  in  thefe  Interflices* 
and  Cloathing  as  it  were  the  Parts  of  this  Stamen, 


furprifed  at  thefe  minute  Divilions  of  the  quantity 
of  a  Grain  of  Sand,  he  will  find  in  Profejfor  lCpl*& 
Introduction,  f  .55.  fomethihg  that  may  appeat  much 
more  wonderful  to  him,  of  which  however,  the 
Poflibility  is  there  demonftrated ;  how  not 
only  a  Bod  y  of  Six  Foot  in  length,  but  even  thai 
unmeafurable  Space,  containing  in  its  Circum* 
ference  the  Starry  Heavens ;  or  even  a  muth 
larger,  if  you  pleafe,  may  be  filled  and  obfeureel 
by  the  Duft  of  one  (ingle  Grain  of  Sand*  after,  fuch 
a  mariner,  that  not  fo  much  as  a  Ray  of  Lights 
tho*  never  fo  fine,  fhall  be  able  to  pafs  between 
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the  Parts  of  that  Sand :  Imagine  then  how  far  this 
furpatfes  all  that  we  have  fuppofed  to  happen  in 
a  Humane  Body. 

IX.  To  prove  this  by  a  like  Experiment,  we 
fliall  fhow  in  our  Contemplation  upon 
L/gfo,that  a  Particle  of  theTallow  of  a  Candle,  not 
exceeding  the  quantity  of  a  fingle  Grain  of  Sand, 
is  really  and  actually  divided  into  many  more 
than  the  aforefaid  60'*  Parts. 

To  demonftrate  this  very  briefly  here,  you  will 
find  in  the  juft  now  mentioned  Contemplation,  that 
a  Cubical  Inch  of  Candle-Tallow,  does  emit  or 
yield  the  Number  of  269617040*°  Parts  of  Light. 
Now,  according  to  Numb.  IV.  here  above,  there 
are  1000,000  Sands  in  the  quantity  of  fuch  a 
Cubical  Inch,  and  consequently  there  proceed  from 
a  Particle  of  Tallow,  of  ;  the  bignefs  of  one  Sand> 
269617040"  Parts  of  Light.  * 

And  according  to  Numb.  VI.  the  Stamen  that 
was  likewife  of  the  fize  of  a  Sand,  was  fuppofed 
to  be  divided  into  60"  Parts. 

By  which  number  of  the  like  Particles,  which 
proceed  from  the  quantity  of  a  Sand,  or  are  divi- 
ded into  26961 704034  Parts,  there  wiji'  proceed 
44936173  with  a  little  Fra&ion.  From ...  whence 
it  appears,  that  each  little  Particle  of  this  Stamen, 
how  fmall  foever  it  may  be  (to  take  a  round  num- 
ber) may  be  ftill  divided  into  44,  and  very  near  45 
Millions  of  Parts ;  before  each  of  them  arrive  to 
the  Smallnefs  of  one  of  the  Particles  of  Light,  that 
continually  flows  from  a  Burning-Candle. 

Now  that  thefe  exceeding  fmall  Particles  are  not 
unnecetfary,  on  account  of  their  Smallnefs,  but  are 
made  ufe  of  to  great  Purpofes  in  the  Univerfe, 
fliall  be  hereafter  Demonftrated  in  our  25  th  Con- 
templation y  as  it  is  manifeft  from  thofe  of  Fire, 
which  are  found  every  where  in  the  vifible  World, 
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and  are  made  ufe  of  by  the  great  Governour  there- 
of, for  fuch  wonderful  as  well  as  terrible  Ends. 

And  thus  will  it  appear  plain  enough,  as  I 
think,  that  in  fuch  Expanfion  and  Divifion  of  this 
Stamen,  we  do  not  come  near  to  that  minutenefs, 
into  which  we  fee  experimentally  that  other  Bo- 
dies in  the  World  may  be  divided. 

Sect.  XII.  ConruiEtions  from  the  foregoing  Ob- 
fervattons. 

W  b  do  not  here  pretend  to  determine  the  man- 
ner that  God  has  been  pleafed  to  make  ufe  of  in 
the  Expanfion  of  his  Created  Stamina;  we  muft 
leave  that  to  his  infinite  Wifdom,  whofe  Ways, 
herein  cfpecially,  are  infcrutable,  or  paft  finding 
out  j  nor  have  we  had  any  other  view  in  what  we 
have  faid  concerning  it  in  the  foregoing  Settion, 
than  to  convince  the  Athcifts,  that  they  had  a 
Maker,  and  to  fet  things  in  a  fomewhat  clearer 
Light  before  the  Eyes  6t  fuch  Chnftiaris  that  arc 
not  juft  accuftom'd  to  compute  thefe  Matters  af- 
ter the  manner  of  Mathematical  Propofitions ;  and 
therefore  might  find  fome  Difficulty  in  expanding 
fuch  a  Small  Stamen  to  the  fimilar  State  of  a  full 
grown  Body.  1  - 

Let  then  an  unhappy  Philofopher,  who  will  not 
yet  confefs  an  All-ruling  God,, from  what  has 
been  faid  before  ;  Let  him,  I;  fay,  retire  to  fomc 
folitary  place,  and  ferioufly  comtemplate  his  own 
Body,  and  then  judge,  whether  it  could  poffibly 
come  to  pafs  without  a  wife  Direftion,  that  from 
fo  fmall  and  tender  a  Stamen,  expanded,  filled  or 
fluffed  out  and  cloathed  with  other  Matter,  a  Bo- 
dy fo  wonderfully  formed  and  adapted  to  fo  many 
Ufcsinall  the  Limbs  and  Parts,  has  been  pro- 
duced. What  is  therein  a  Watch,  and  in  the 
adjufting  of  all  its  Wheels,  Springs,  &c.  that  can 
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be  compared  to  the  wonderful  Formation  of  a 
Humane  Body.  ?  And  yet,  was  ever  anv  Body  fo 
Senfelefs,  or  to  fpeak  in  fofter  Terms,  fo  deplor- 
ably Unhappy,  that  he  fliould  dare  to  ihaintain, 
in  the  prefence  of  Underftanding  Perfons,  that  the 
Watch  which  he  carries  in  his  Pocket,  was  framed 
in  that  manner,  without  any  Wifdom  or  Defign. 

Sect.  XIII.  Tranfition  to  a  Demovftration  againft 
Chance. 

But  as  little  as  we  know  touching  the  man* 
ner  of  the  Produ&ion  of  Humane  kind ;  yet  in 
what  we  daily  fee  thereof  (tho*  fcarce  obferved  by 
any)  there  is  a  very  remarkable  and  ftrong  Proof 
of  a  Divine  Providence,  adapting  all  things  to  its 
wife  Purpofes,  and  a  plain  Demonftratipn,  that 
the  World  is  by  no  means  governed  by  Chance. 

Before  I  propofe  it,  I  find  my  felf  obliged  to 
acquaint  my  Reader,  that  the  Difcovcry  thereof 
is  owing  tot  he  Ingenuity  of  Dr.  Arbutbnot,  a  fa- 
mous Mathematician, .  Member  of  the  Royal  So- 
ciety, and  Phyfician  in  Ordinary  to  the  late  Queen 
of  England^  who  has  been  fo  kind  as  to  tranfmit  it 
to  me  thro*  the  Hands  of  Mr.  Burnet  y  the  worthy 
Son  of  the  late  Bifliop  of  Salisbury,  fo  famous  and 
fo  well  known  to  the  Learned  World ;  the  which 
Mr.  Burnet  is  likewife  himfelf  a  great  Mathema- 
tician, and  Fellow  of  the  faid  Society,  and  has 
allowed  me  the  Honour  to  adorn  this  Treatife 
therewith. 
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Se-c'tj'XIV.  .  A  Table  if  the  Number  if  Males  and 
Femaks  Chrijlen  d  yearly  in  London  in  82  Years. 
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In  this  Table  it  is  remarkable  : 
*  I.  That  at  Loudon,  in  thefe#  2  following  Year^ 
the  number  of  Males  has  exceeded  that  of  Fe- 
males eVery  Year. 

II.  That  the  Difference  thereof  has  always  lain 
hetweeji  two  Terms,  not  far  f^om  one  another* 
So  that, 

III.  Thece  were  always  more  Males  bom  than 
the  half  the  Children  amounted  to  in  one  Year* 
And) 

IV.  Thiat  the  Number  of  the  Males  never  ex- 
ceeded that  of  the  Females  fo  far,  that  almoft  all 
the  Childcen  ihouJd  be  Males, 

Sect.  XV.  A  Judgment  upon  the faid  Table* 

No  w,  foM&buch  as  by  Sea  and  Land  Fights, 
by  other  dangerous  Occasions,  and  efpeciaUy  by 
a  more  irregular  way  of  Life;  among  the  Men,  a 
much  greater  number  of  them  do  daily  Perifti  than 
of  the  SPbmen,  by  fuch  Diftempers  that  are  per 
culiar  to  them  ;  .can  it  be  thought  that  it  happens 
without  a:patticttlar  Direft  ion  of  Providence,  that 
there  are  conftantly  more  Mm  born  than  Women  ? 

And  (which  is  wonderful)  that  there  are  but 
Juft  fo  many  more,  that  there  ftiU  remains  for 
every  Woman  a  Mm  of  her  own  Age,  in  her  own 
Country,  and  of  equal  Condition  to  her  ;  This  is 
confirmed  by  a  perpetual  Experience,  to  the  Satif- 
feftion  of  every  one  that  makes  ufe  of  his  Reafon* 

From  -whence  Dr.  Arbuthnet  obferves,  that 
it  feems  to  be  plainly  deduced,  that  Poligamy, 
Or  the  marrying  of  more  Wives  than  one,is  asoppo- 
/ite  to  Nature,  to  the  Government  of  the  World, 
and  the  common  Intereft  of  Mankind,  as  it  is  con- 
trary to  the  particular  Laws  of  every  Country  ;  be- 
cause ifoneMan  has  fe  veral  Wi  ves,fo  many  otherMen 

X  a  muft 
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mud  remain  without  them  ;  betides  that  it  fliould 
fecmthat  many  Women  cannot  be  fo  weU  impreg- 
nated by  one,as  each  Woman  by  her  own  Husband. 

Sect.  XVI.  7%efirfl  Mathematical  Demonftration 
(hat  the  Wirld  is  not  gove,  tied  by  Chance. 

Bu  t  to  come  finally  to  the  chiefeft  Proof  that 
may  be  drawn  from  hence,  againft  an  Accidental 
Caufe  ;  iince  Dr.  ^r^/f/wof'sBulinefs  would  not  al- 
low him  to  follow  this  Table  in  all  its  Particulars, 
and  from  thence  to  form  a  Calculation  (which,  ac- 
cording to  the  common  manner,  would  have  re- 
quired the  continual  Labour  of  feveral  Months, 
as  is  well-known  to  thofe  that  are  vcts'd  in  the  Com- 
putations of  the  Games  of  Chance  or  Hazard)  he 
he  therefore  fuppofcs  for  Convenience  fake  : 

I.  That  if  an  equal  number  of  Pieces  of  Money 
were  thrown  up  into  the  Air,  the  Chance  of 
their  falling  Crofs  or  Pile,  as  it  is  commonly  called, 
would  be  equal ;  fo  likewife  among  any  equal  num- 
ber of  fo  many  Children,  there  would  be  juft  as 
many  Males  as  Females  b6m  in  the  World  if  thofe 
Births  happen'd  by  meer  Chance. 

II.  This  Gentleman  (hews,  that  if  a  Pcrfon 
(whom  we  fhall  call  A)  fhouid  have  laid  the  Wager 
D,  that  in  toffing  up  fome  thoufand  Pieces  of 
Money,  there  would  have  fallen  as  many  Crofs  as 
Pile,  the  faid  A  would  have  had  a  very  fmall 
Chance  of  winning  his  Wager  D;.  and  that  the 
value  of  his  Chance  would  have  been  much  lefs 
than  -J.  of  D. 

III.  But  becaufe  the  former  Suppofition,  that 
the  Number  of  Males  and  Females  is  yearly  equal, 
does  too  much  leflen  the  Chance  of  A,  that  lays 
fuch  a  Wager  ;  Dr.  Arbutbwt  does  again  advance 
that  in  order  to  make  good  fuch  Diminution,  the 
Chance  of  A  (which  is  othcrwife  (hewn  to  be  of 

much 
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muchlefs  value  than  i  thc  Wager  of  Dr  every 
Year,  or  every  Time)  is  now  really  fo  much  great-, 
er,  and  its  value  is  complpatly  ;  of  D. 

VI.  This  being  ndw  laid  down,  if  a  Pecfoifc 
(whofe  Chance  is  *  of  D)  Ihould  wager  that  fu<jh 
a  thing  ftiould  happen  82  times  to  one  ;  or  rather, 
thac  there  ihould  be  as  many  Females  a$  Males 
born  every  Year  for  82  Years  together ;  as  he  had' 
wager'd  before,  that  there  fhould  be  fo  in  one 
Year ;  they  who  underftand  the  Computations  of 
Hazard  or  Chance,  know  that  his  Chance  will  be* 
be  as  i  eighty-two  times  multiplied  into  itfelf,  and 
afterwards '  with  D  ;  or  that  there  is  fo  great  a 
Number  (as  is  required  when  the  double  Number 
of  8>2  times  multiplyed  by  itfelf,  and  the  Unit  fab- 
ftradt.ed  from  k)  againft  One ;  that  the  fame  {hould 
not  come  to  pafs  by  Chance  after  this  mariner, 
8  2  times  together :  Which  therefore  makes  a  itfum-  j 
ber  of  25  Numerical  Figures  following  each  other,* 
thefirft  five  whereof  are  483  5  7  ;  as  may  be  proved 
by  the  Logarithms  with'  very  little  trouble.  -  They 
that  would  know  it  more  exa&tyy  n*ay  compute  it? 
farther  by  the  faid  Logarithms  ;  or  elfe  multiply 
the  double  Number  82  times  by  itfelf,  and  fub- 
ftra&  the  Unit. 

Now  in  cafe  it  is  fo  many  againft  one,  that  this- 
fhould  not  happen  in  London  82  Years  together; 
let  any  one  experiene'd  in  Calculations  c'onti-' 
der,  how  .great  a  number  there  will  be  againft  dne 
that  the  fame  thing  don't  happen  throughout"  die 
whole  World,  and  fo  often  in  82  Years  following ; 
and  then  let  him  judge,  whether  it  can  be  be- 
lieved that  Chance  has  any  place  here  :  For  that 
this  has  really  happen'd  many  Ages  together,  iniT 
in  all  Places  of  the  World,  may  be  maintained 
with  great  Probability,  becaufe,  that  in-all  Times, 
and  in  all  Places,  the  Men  are  expofed  to  more 
Dangers  th}n  the  Women  ;  and  neverthelefs  there 
X  3  will 
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will  be  found  in  all  Countries  Men  fat.lVomen,  and 
Women  far  Men,  of  equal  Age  and  Condition. 

Sbct.  XVIL  The  Difficulties  anl  ObjeSlicns-  that 
fome  may  make  againft  theft  Calculations  anfwe/d. 

Thus  far  Dr.  AtUithnoty  whofe  Brief  Remarks: 
upon  what  has  happen'd,  according  to  this  Table* 
is  fo  ftrong  a  Proof  of  a  wife  Government  of  the 
World,  that  the  fame  ought  fully  to  farisfie  every 
one  who*  understands  this  Calculation.  But  finca 
fome  Atheifts,  willing  to  evade  the  Force  of  tins 
Argument,  might  ftart  the  following  Obje&ion 
That  Dr.  Arbutbnvt*  to  avioid  trouble,  fuppofes 
the  Chance  of  one  who  lays  a  Wager,,  that  fuch  st 
thing  fhould  happen  in  one  Year  t*  be  as  ?  D ; 
which  4oe$  not  agree  Juft  literally  with  the  Table; 
let  them  know,- that  the  ftJe  Mtftakc  that  can  be. 
'  faid  to  be  made  therein*  is  only  this  That  this 
Gentleman  aHows  too  touch  to  thofe  that  affert  a 
Chance  in  thefe  Mactecs,  by  fuppoling  the  Odds 
to  be  I  D  i  and  that  therefore  the  Number,  that 
according  to  hisHypothefis  Hands  againft  One,  is 
much  fmaller  than  would  be  produced  upon  thefe. 
Grounds  by  a  more  accurate  Computation,  in  cafe, 
he  could  have  allowed  the  neceffary  time  for  making 
it.  This  is  obvious  to  all  that  underftand  this 
Computation,  fince,  allowing  his  Adverfary  the 
half  of  the  Chances,  he  will  win  if  there  be  only 
more  Pieces  of  Money  falling  Crofs  or  Pile,  or 
more  Males  than  Females  born,  without  any  Li- 
mitation when  the  number  of  the  Pieces,  or  of 
the  Children  is  unequal ;  and  in  an  equal  number 
of  Pieces,  or  of  Children,  the  Adverfary  would 
oyer  and  above  have  for  himfelf  the  half  of  all' 
thofe  Chances  which  an  equal  Number  of  Crofs 
and  Piley  or  an  equal.  Number  of  Mates  and  Fe- 
males, feould  give  :  Whereas,  according  to  tha 

Table 
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Table  (by  reafon  of  the  Limitations,  between, 
which  the  Majority  of  Males  is  really  found), 
a  great  many  Chances,  in  which  there  are  more, 
Males  than  Females,  would  make  them  Iofe  ;  as 
alfo  all  the  Chances  which  an  equal  Number  of 
both  would  produce  :  Which  docs  not  want  to  be 
Dcmonftratcd  for  fuch  as  are  only  experienced  in 
the  beginning  of  thefe  Calculations.  "I"  thought 
it  nay  Duty  to  add  this,  in  order  to  clear  die  faid 
Calculation,,  which  indeed  is  ftrong  qiotigli,  but 
was  however  framed  with  a  Dcfign  of  not  (pend- 
ing too  much  Time  upon  it,  from  all  "the  6b- 
jeSious  of  fuch  as  pretend  to  cavil  arit.  " 
.  %  And  all  that  we.  have  here  faid,  viz,,  that  Dr. 
ArButlmot,  to  avoid  the  Trouble  and  Time  that 
fo  nice  a  Calculation,  would  have  required; 
has  granted  his  Adversaries  much  more  thtm  was 
neceffory  ;  may  vifibly.  appear  from  the  Calcula- 
tion, which  that  mod '  ingenious  Mathematician, 
Mr.  'Sgravefande  (Profelfor  of  Mathematicks  at 
Ley  den)  has  been  pleasM,  after  a  particular  khanner, 
to  make  upon  it;  by  whick  the  ufual  Method  nqj- 
ceflarily  required  in' the  Difcuffion  of  this"  Matter, 
and  in  ,  which  a  vaft.  deal  of  Pains,  and  Ti'me  is 

taken  up,  is.  cxtreamty  abridged. 

» 

Sect.  XVIII.  A  Second,  and  more  accurate  Mfr 
thyrnatkal  Demonftration,  that  the .  World  is  nop 
govern  d  by  Chance. . 

T  h  i  s  Gentleman  therefore  rcfolving  not  to 
confine  himfelf  to  any  particular  Hypothefis^  and 
with  a  clofer  view  to  the  Numbers  of  the  Table 
itfelf,  in  order  to  difcover  that  Number,  ftanding 
againft  One,  that  what  happened  in  London  in  the 
above-mention'd  82  Tears,  would  not  have  hap- 
pened if  it  ha4  bc?n  the  mere  rsfult  pf  Fortuitfons 

Caufes 
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Caufes,  adds  up  all  the  Children  born  in  thcfe 
82  Years,  in  one  Sum  together,  and  finds  that  the 
82d  Pare  thereof  amounts  to  11429 ;  which  Num- 
ber is  therefore  the  Medium  or  Middle  Number, 
which,  in  cafe  there  were  fo  many  Born  yearly, 
would  again  produce  in  82  Years  the  fame  Num- 
ber of  Children  as  the  Table  contains  in  its 
Total. 

Finding  moreover  in  the  Table,  that  in  the  Year 
1703,  the  Difference  between  Males  and  Females, 
in  proportion  to  the  Number  of  Children,  was 
the  fmalleft  ;  and  that  in  the  faid  Year  there  were 
but  15448  born  in  all,  of  which  776J  were  Males, 
and  7683  Females,  he  takes  the  middle  Number 
to  be  11429  ;  and  according  to  this  Calculation 
he  fuppQfes  there  to  be  J745  Males,  and  5684 
Females. 

In  like  manner  obferving,  that  in  the  Year  1661 
the  Difference  between  Males  and  Females  was 
greateft,  if  calculated  again  atcotding  the  afore- 
faid  middle  Number  11429  •  the  Males  of  that 
Year  will  come  out  £128,  and  the  Females 

53°*- 

The  firft  Queftion  then  which  is  here  to  be  an- 
fwer'd,  may  be  propdftd  after  the  following 
Manner  : 

A  wagers  with  B,  that  if  11429  Pieces  of  Mo- 
ney be  thrown  up  in  the  Air,  there  will  not  fall 
down  of  'em  fewer  than  5745  Crofs,  nor  more 
than  6128  ;  or  thus  ;  that  among  11429  Children, 
born  every  year  according  to  this  Medium,  there 
will  not  be  fewer  Males  than  5745,  nor  more 
-  Females  than  6128. 

The  Queftion  then  is,  concerning  the  value  of 
the  Chance  of  A  ?  Or  rather,  how  many  Chances 
there  be  againft  One,  that  what  A  has  wager'd 
(hall  not  come  to  pafs,  if  all  things  depend  on 
Fortune  ? 

Sect. 
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Sect.  XIX.  The  Calculation  after  the  common 
Manner. 

T  o  return  an  Anfwer  to  this  Queftion,  let  it 
be  fuppofed  that  C  lignifies  Crofs,  and  P  Pile,  or 
Males  and  Females,  then  they  whounderftand  the 
Modern  Calculation  of  the  Games  of  Hazard, 
know, 

I.  That  the  Binome  CP,  or  M  F,  mull  be 
raifed  to  the  Power  of  which  the  Exponent  is 
11429,  or  the  faid  Sum  of  11429  muft  be  multi- 
ply M  by  itfelf. 

II.  That  all  the  Co-efficients  or  Genhures  of  the 
Terms  taken  together,  or  the  Power  of  the  two 
Numbers,  whereof  11429  is  the  Exponent,  yield 
the  quantity  of  all  the  Chances  that  can  happeni 
concerning  the  faid  11429  Pieces  of  Money.  We 
will  call  the  fame  p  -f  q. 

III.  That  all  the  Co  efficients  as  well  of  both  the 
Terms,  in  which  we  hnd  k6u*  mUo\  and  if:'74* 

xm***%  as  of  all  the  Terms  that  are  between thefe 
two,  being  added  up  together,  make  up  the  num- 
ber of  all  the  Chances  which  will  caufe  A  to  win. 
We  will  call  it  p. 

IV.  That  all  the  other  poffiblc  Chances,  ex- 
cept thofe  which  caufe  A  to  win,  are  to  the  Ad- 
vantage of  B,and  thefe  we  will  call  q. 

V.  Wherefore  if  D  be  put  in,  that  the  value  of 

1^ 

the  Chance  of  A,  is  p~tq  D,  when  A  has  wager'd 
or  laid  that  ic  fhall  happen  once,  in  the  Money 
thrown  up,  or  with  the  Children  in  one  Year. 

VI.  And  therefore  the  Chance  of  the  Wager 
laid  by  A,  that  it  fhall  fo  happen,  againft  that  of 
B,  whohaslaid  the  contrary  (fuppofingit  all  mere 
Hazard,) is  as p*2  top^+f*4  —  p**>  or,  to  make  ufe 
of  the  Unit,  according  as  ic  is  expreft  in  the  former 

Queftion ; 


quantity  of  all  the  poffible  Chances by  p  ;  or 
by  the  quantity  of  all  thofe  that  caufe  A  to  win, 
and  foUhia&ing,  the  Unit  from  this  Quotient  mul- 
tiply'd  8x  times  by  itfelf. 

Sect.  XX.  T*his  Tedious  Calculation  contrasted. 

.  All  this,  as  we  have  faidabove,  is  well  known 
to  fuch  as  are  vers 'd  in.  the  Computations  of  the 
Chances  of  Games ,  but  it  is  howe?er  very  cer- 
tain, that  as  fhort  and  cafie  as  the  Solution  of  this 
Queftion  appears  to  be  in  Words  and  Algebraical 
Letters,  yet  the  nimbleit  Arithmetician,  confidec- 
ing  the  grcatnefs  of  the  Numbers  that  are  to  be 
found,  would  want  fome  Months  to  difpatch  ic, 
if  he  would  exprefs  it  properly  by  Numbers,  and 
would  alfo  be  (atisfyed,  that  there  were  no  Mi- 
flakes  in  his  Calculation.  Wherefore  the  afore- 
mentiou'd  Mr.  'Sgrawefandi,  according  to  his  vaft 
Experience  and  Skill  in  Mathematics,  has  remarkr 
ably  abridged  this  Matter,  and  cut  off  the  much 
larger  Part  of  the  tedious  Work,  which  the  com- 
mon Method  naturally  requires,  (hewing  demon- 
ftratively,  and  with  incomparably  lefs  Runs,,  that 
the  Ratio  of  the  Chance  of  A  to.  that  of  B,  found 

in  the  foregoing  Seftiony  as  i  to  -jt  ~  i(noton- 


caufing  feveral  very  fmall  Fra&ions,  which  would 
otherwife  have  been  neglc&ed,  to  tend  to  the  Ad- 
vantage of  A,  and  thereby  not  to  be  liable  to  any 
Contradi&ion)  I  fay,  that  the  faid  Ratio  may  be  ex- 
preft  by  the  Ratio  of  the  Unit  to  a  Number,  which 
reful ts  or  is  found  by  the  multiplying  '■Ji!§T?r  eighty 
two  times  by  each  orher,  and  fobfira&ing  the 

Unit. 


even  the 
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Unit.  So  that  wUfcrry  little  trouble,  and  by 
the  help  of  the  Logarithms,  we  may  fee  that  there 
is  z  Chance  of  44  Figures  (of  which  the  firft  five 
are  75  598)  againft  One,  that  Mvhat  happened  in  Lon- 
don in  the  faid  82  Years,  would  not  have  happea'd, 
if  it  had  been  .directed  by  Hazard  only.  4 

Mt.'Sgrdvefande,  who  has  computed  the  fame 
by  Iiogarithmical  Tables,  finds  it  to  be,  7  j,  598* 
*I5,  229,  55*>  469>  J35>  802,4^  13$;,  802* 
469,  4^,  i35>8?V4<*5>>  againft  One. 

Sect.  XXI.  ConviBions  from  the  foregoing  Cal- 
culations. 

NV>  w  let  every  Man  that  can  represent  to  hiair 
f elf  the  greatriefs  of  this  Number,  judge  whether  if 
is  a  wife  Direftion,  or  Fortune  and  Hazard  only, 
that  take  plade  in  this  Matter  ->  the  rather,  if  bp 
Confid^rs  how  touch  greater  this  Number  or  Suqa 
would  be,  if  the  fame  thing  happen  not  only :  at 
London,  but  throughout  the  whole' World,  whicb 
for  the  Reafons  already  alledg'd,  is  very  probable. 

This  is  certain,  that  fince  this  Sum  is  greater 
than  all  the  Grains  of  Sand,  which  lome  Millions 
of  Globes,  like  that  of  the  Earth,  can  contain, 
he  that  thinks  it  credible  that  what  happened  at 
fjondon  fell  out  by  pure  Chance,  muft  likewife 
maintain,  that  he  thinks  it  as  probable,  that  a  Per- 
fon  deprived  of  his  Sight  and  Feeling,  and  who 
has  no  manner  of  Rule  for  the  Direftion  of  his 
Hand,  and  therefore  muft  abandon  himfelf  entirely 
to  Chance,  fhould  (ingle  out  one  particular  Grain 
of  Sand  out  of  fuch  an  unconceivable  Heap  jum- 
bled all  together,  the  very  firft  time  he  fliould  put 
hjs  ]Hand  ints  it. 


Sect. 
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SlCT.  XXII.  ExpreQion  of  the  Number  found  in 


Before  I  quit  this  Subjcft,  fince  there  be 
among  thefc  Pniiofophers  who  afcribc  all  things 
to  mere  Chance,  fome  alfo  that  are  not  ufed  to 
extend  their  Speculations  to  Arithmetic,  or  Num- 
bers, and  to  whom  the  Common  ExpreflionS  of 
Billions,  Trillions,  and  the  like  afe  unintelligible, 
and  confequently  make  no  Impreffion  on  them  ;  it 
may  not  perhaps  be  unprofitable,  in  order  to  give 
them  a  more  convincing  Conception  of  the  Number 
difcover'd  by  Mr.  'Sgravefande,  §.  XIX.  to  exprefs 
the  Greatnefs  thereof  in  fuch  Words  as  every  Bo- 
dy underftands. 

For  which  Purpofe  we  know  that  when  this 
Number  of  J4  Figures  is  divided  by  the  UnitwitU 
39  Noughts  or  Cyphers  following  (§  XIX.)  therp 
will  remain  a  Dividend  of  75598,  and  a  Fra&ion 
befides.  From  whence  it  follows,  that  if  we  mulr 
tiply  a  Numbef  of  a  Hundred  Thwfand  times  a  Hun- 
dred Thoufand  Mdlions  firfi  with  a  Hundred  Thou- 
sand times  a  Hundred  Millions,  we  mull  take  Ten 
Millions  of  this  prodigious  Number  above  Seventy 
five  Thoufand,  five  Hundred,  and  Twenty  eight  times% 
before  we  can  come  at  the  Number  or  Odds 
againft  One,  that  what  happen'd  at  London  in  thp 
■aforefaid  Eighty  two  Tears  would  not  have  fo  hap- 
pened, if  the  Birth  of  Males  and  Females  were; 
the  refult  of  mere  Chance  only. 
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Sect.  XXXI.  Fijhes  Swim  with  their  Tails. 
Sect.  XXXII.  The  ufe  of  their  Finns, 
Sea.  XXXIII.  Creatures  that  live  in  the  Air  fee  con* 

fufedly  in  the  Water. 
Sect.  XXXIV.  To  prevent  this  confufed  Sight,  Ft/be* 

are  endowed  with  rounder  Eyes. 
Sect.  XXXV.  XXXVI.  The  Fruitfulnefs  or  Number 

of  Fijhes, 

Sea.  XXXVII.  The  Curfe  appears  from  the  Produ* 

ftion  of  FiJ/jes. 
Sect.  XXXVIII.  Creeping  Creatures  not  yet  thorough* 

ly  known.  — 
Sed.  XXXIX.  Oj lnfeEts,Silkrworms,  Caterpillars,  &c« 
Sed  XL.  Of  the  [mall  Animalcula  in  general. 
Sea.  LXl.  Oj  the  Eyes  oj 'a  fly  called  Rombout,  and 

Cokv  Elions  from  thence. 
Sect.  XLlI.Sometbing  ojthe  beginning  of  ASlion  inBeajh. 
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&t&.  XIV.  This  StruBurereprcfmted  in  the  Pcpper*Ro<Jn 
SeSb  XV.  The  StrnSare  of  the  Trunk  in  an  Afh»  Tree. 
Sed.  XVI.  Tfo  Tr«»4»         upward  and  the  t\oot  down* 
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/he  Peffpiration  of  Leaves. 
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Sedt  XXIX.  The  little  Threads  of  Plants,  and  ConviBiont 

from  thence. 
Se£t.  XXX.  Of  the  Curfe  of  the  Earth. 
Se&.  XXXI,  XXXII.  Plants  donU yield  as  much  as  they  ar* 
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FOLI  0* 

i.  TJHilips's  World  of  Words,  or  Univerfal  Englifi  Diflionary. . 

X  a.  — —  The  fame  in  Oftavo,  Abridged  and  Improved^ 
By  J.  Kerf ey.  .  .  " 
'  3.  Dr.  Salmons Englijh  Her baly  or Hiftor y  of  Wants,  adorned 
■with  Figures  of  the  moft  considerable  Species,  reprefenting  to 
the  Life  the  true  Forms  of  thofe  feveral  Plants  in  an  Alphabeti- 
cal Order. 

4.  Mr;  Boyle's  \ixgt  Hifiorical  and  Critical  Dictionary,  in  4  Vol.- 

5.  Bp.  H  plum's  Works,  collected  into  one  Volume. 

6.  Arch-Biihop  UJbers  Life  and  Letters. 

7.  Heyllns  Cofmograpfy  or  Deferiptioft  of  the  whole  Earth; 

8.  The  Works  of  the  Reverend  and  Learned  Dr.  If aac  Barrow, 
fometime  Mafter  of  Trinity  College  in  Cambridge,  with  fome  Ac- 
count of  his  Life.  PubliibedbyArchbifhop2///^/w.  N.B.  i 
few  done  on  large  Paper: 

'  9.  A  Report  from.the  Committee  of  Secrecy,  appointed  by  Or^ 
der  of  the  Houfe  of  Commons,  to  examine  feveral  Books  and 
Papers  laid  before  tfie  Houfe,  relating  to  the  late  Negotiations 
of  Peace  and  Commerce,  &*ci  Reported  on  t{ie  9th  of  juve, 
17 15.  By  the  Right  Honourable  Robert  Walpole,  Efq;  Chair* 
man  of  the  faid  Committee*  Publifhed  by  Order  of  the  Houfe 
of  Commons.   With  an  Appendix  of  Original  Papers. 

10.  —Votes  from  the  Beginning  of  the  prefent  Parliament  to 
this  Time; 

1 1.  Sacred  Geography,  contained  in  fix  Maps.  1.  Shewing  the 
Situation  of  Paradife,  and  the  Country  inhabited!  by  the  Patri- 
archs. 2.  The  peopling  the  World  by  the  Sons  of.  Noaby  and 
Ifrdelites  journying  in  the  Wildefnefi.  5.  A  Plan  of  the  City  of 
Jerufalem,  with  a  View  of  Solomon's  Temple,  and  all  the  facred 
Utenfils  therein*  4.  The  Holy  Land  divided  into  the  twelve 
Tribes  of  Ifrael,  in  which  is  exa&ly  tratced  our  Saviour  s  Travels'/ 
If  The  Land  of  Qanaam   6.  The  Travels  of  St.  1'anl,  and  die 


reft  of  the  Apoftles.  The  whole  very  ufcfbl  for  the  better  un- 
derffanding  the  Holy  Bible. 

12.  Vttruvius  Britannicus,  or  the  Brittijb  Architeft,  containing 
the  Plans,  Elevations  and  Sc&ions  of  the  Regular  Buildings,  both 
publick  and  private,  in  Great  Britain,  -with  Variety  of  new  De- 
figns,  in  two  Hundred  large  Folio  Plates,  engraven  by  the  beft 
Hands.  In  two  Volumes.  All  delineated  from  the  Buildings, 
or  from  the  original  Drawings  of  the  Archite&s,  who  have  moft 
generoufly  promoted  this  ufeful  Work.   By  Mr.  CampbeL 

1 3.  The  JEngliJb  Atlas,  confiftingof  Thirty  one  Maps,  wz.  Km* 
rope,  Alia,  Africa,  America  North  and  South,  Great  Britain,  Ire- 
Ten  Spanijb  Provinces,  Flanders,  Artois,  Hainault,  with  the 
Country  about  Namur  and  Cambray,  the  Seven  United  Provin- 
ces, France,  the  Country  about  Paris,  Spain  and  PortugaJy  Caftilc 
New  and  Old,  Italy,  Germany,  Denmark,  Sweden,  Poland,  An- 
gary, Mufcovy,  Turky  in  Europe,  Turkey  with  Arabia  and  PerUa^ 
the  anticnt  Geography  of  that  Part  of  Africa  which  formerly  flou- 
rifhed,  the  Beginning  of  the  Roman  Empire,  Greece  North  and 
South.   The  whole  very  ufeful  for  the  better  underftanding  an-  . 
tient  and  modern  Hiffory.   To  which  is  added  Mr.  JVbifions  \ 
Scheme  of  the  Solar  Syftem,  with  the  Orbits  of  the  Planets  and 
Comets  belonging  thereunto,  defcribed  from  Dr.  Halhy'%  accu-  | 
rate  Table  of  Comets,  founded  on  Sir  I/aac  Newton's  wonderfiri 
Difcoveries.   The  Maps  are  corrected  from  the  Obfervations  of 

.  the  Royal  Society  of  London  and  Paris*  By  John  Senex  and  John 
Maxwell. 

QJ5  ARTO. 

is  T^^monftratio  de  tko  ;  five  MethoduS  ad  cegnitionem  Dei  Na* 
JL/  turalem,  brews  ac  demonfiratha.   Cm  accedunt  Efifiola 

qU&dam  mifcellar.e*,  de  Anima  Natura  ©*  lmrhoriaVrtate,  de  Veritate 

Religioms  Chriftian*,  de  XInkterfo,  &c.    Authore  JofepU  Raphfott, 

A.M.  &>  Reg.  Soc.  Socio. 

z.  Anatyfis  JEauationum,  ©V. .  ab  eodem  Authore. 

3.  An  Univerfity  Oration  concerning  the  different  fates  of  the 
Chriftian  Religion,  fpoken  in  the  publick  AGt  of  the  Univerfity 
of  Geneva,  the  nth  Day  ofil^V,  1708.  By  John  AlpbcrtJ us  Xur- 
retin,  Profeffor  of  Divinity  and  Ecclefiaftical  Hiftory.  The  Se- 
cond Edition.  To  which  is  added,  Dr.  Niebolh's  Thanks  to 
Mr.  'Turretln  ;  written  by  Order  of  the  Society  for  Propagation, 
for  his  Oration  of  the  different  Fates,  dedicated  to  theVn. 

4.  An  Oration  of  compofing  the  Differences  among  Proteftants, 
wherein  the  Points  in  Controverfy  between  the  Lutherans  and 
Cahwifts  are  ftated,  and  a  Method  of  Reconciliation  propofed, 
&cs   By  the  fame  Author. 

^'Tf€Theoryand^ice  of  Gardening:  Wherein  is  fully  J 
handled  all  that  relates  to  fine  Gardens,  commonly  called  Plea-  j 
foeGaidens;  as  Parterres,  Groves,  -floY/ling-grecns,  &c.  Con-' 
*  •  taining 


raining  dive*  Plans  and  general  Dilpofitions  of  Gardens ;  new 
Deiigns  of  Parterres,  Groves,  Grafs-plots,  Mazes,  Banquetine- 
Rooms,  Galleries,  Portico's,  and  Summer-houfes  of. Arbor- work, 
Terrafles,  Stairs,  Fountains,  Cafcades,  and  the  like  Ornaments, 
of  Ufe  in  the  Decoration  and  Embelifhment  of  Gardens.  With 
the  Manner  of  laying  out  the  Ground,  cutting  the  Terraflesr 
and  of  drawing  and  executing  all  manner  of  Dengns,  according 
•  to  the  Principles  of  Geometry.  The  Method  of  Planting,  and 
railing  in  a  little  time,  all  the  Plants  requisite  in  fine  Gardens. 
Alio  tnat  of  difcovering  Water,  conveying  it  into  Gardens,  an4 
of  making  Bafons  and  Rjuntains  for  the  fame.  Together  with 
Remarks  and  General  Rules  in  all  that  concerns  the  Art  of  Gar- 
dening. Done  from  the  French  Original,  printed  at  Paris,  Anno  . 
1709.  .  By  John  James  of  Greenwich* 

OCTAVO  and  TWELVES,  &>c. 

1.  The  Works  of 'Dr.  Archibald  PHcairn;  wherein  are  difcovered 
the  true  Foundation  and  Principles  of  the  Art  of  Phyfick :  With 
Cafes  and  Obfervations  upon  moft  Diftempers  and  Medicines. 
Done  from  the  Latin  Original.  To  which  is  prefixed,  fome  Ac- 
count of  the  Author  s  Lite.  There  is  alfo  added,  his  Method  of 
curing  the  Small-Pox,  written  in  the  Year  1704.  for  the  Ufe  of 
the  noble  and  honourable  Family  of  March. 

2.  Agronomical  Le&ures,  reacrcn  the  Publick  Schools  at  Cam- 
bridge,  by  William  Whifton,  M.  A.  Mr.  Lucas's  Profeflbr  of  the 
Mathematicks  in  that  Univerfity.  Whereunto  is  added  a  Cok 
le&ion  of  Agronomical  Tables  ;  being  thofe  of  Mr.  Flamfiead^ 
corre&ed ;  Dr.  Halley,  Monfieur  Cajpni,  and  Mr.  Street ;  for  the 
Ufe  of  young  Students  in  the  Univerfity.  And  now  don*  intQ 
Englijb. 

3.  Memoirs  of  the  Life  of  Count  de  Grammont :  Containing 
in  particular,  the  amorous  Intriegues  of  the  Court  of  England, 
in  the  Reign  of  King  Charles  IL  Tranflated  from  the  French  by 
Mr.Bawr.  TheSecondJEdition :  To  which  is  added  a  compleat 
Key. 

.  4.  The  Art  of  Painting:  By  C.  A.  du  Frenoy:  With  Remarks: 
Tranflated  into  Englijh,  with  an  Original  Preface,  containing 
a  Parallel  between  Painting  and  poetry :  By  Mr.  Dryden.  As  alio 
a  fhort  Account  of  the  moft  eminent  Painters,  botn  Antient  and 
Modem.  By  JR.  G.  Efij;  The  Second  Edition  correfted  and 
•enlarg'd.   To  which  is  pre&Vd  a  Poem,  by  Mr.  Pope. 

J.  The  Odes,  Satyrs,  and  Epiffles  of  Doneunto£i#- 
tyb  bvMx.Crmb.   The  Fourth  Edition. 

6.  The  life  and  Poflhumous  Works  of  Arthur  Maynwaring,  ECa ; 
Containing  federal  original  Pieces  and  Trahflations,  in  Prole 
andVerfe,  never  before  printed.  To  which  is  added,  feveral 
Political  Tm&$  written  by  him,  before  and  after  the  Change  of 
the  Minifiry. 

A  i  1»  Sctmofit 


j.  Sermons  on  feveral  SubjeSs,  uz.  I.  Godlincfct^eDdignof 
fhc  Chriftian  Religion.  2.  Of  Patience  and  Submiffion  to  Au- 
thority. 5.  and  4.  Of  the  Wifdom  and  Goodnefc  of  Providence, 
j.  Of Religious  Melancholy.  6".  Of  the  Neceflity  of  Holinefs  in 
.  order  to  Happinefs.  7.  Of  the  Immortality  of  the  Soul.  S.  On 
the  Thanldpving'for  King  William's  Deliverance  from  the  Aflaf- 
fination.  9.  Minifters  imjft  exhort  People  to  pray -for  Kings  and 
J4agiftrates.  10.  The  Objections  againfr  the  Duty  of  Prayer  an- 
fwered.  ii.  A  Sermon  before  the  Queen  on  her  Inauguration 
Pay.  1 1.  Of  the  Truth  and  Excellency  of  the  Golpel.  By  die 
Right  Reverend  Father  in  God,  John.  Lord  Bifhop  of  Ely. 
.  $.  The  Elements  of  EucMy  with  feleS  Theorems  out  of  Artik*- 
mcdes,  by  the  Learned  Andrew  Hacquet.  To  which  are  added, 
praQical  Corollaries,  (hewing  the  Ufes  of  many  of  thie  Propofi- 
tions.  The  whole  abridg'd,  and  in  this  Third  Edition.  Puh- 
lifh'd  in  Englifi,  "by  William  W&ijlon,  M.  A.  Mr.  Lucas's  Profef- 
•for  of  the  Mathematics  in  the  University  of  Cambridge. 

9.  Pietas  Londinenfis:  Or,  The  Prefent  Ecclefiaftical  State  of 
London  ;  containing  an  Account  of  all  the  Churches  and  Chapels 
of  Eafe,  in  and  about  the  Cities  of  London  and  Weftminfter,  of the 
fct  Times  of  their  publick  Prayers,  Sacraments  and  Sermons,  both 
ordinary  and  extraordinary :  With  the  Names  of  the  prefent 
Dignitaries,  Minilrers  and  Lecturers,  thereunto  belonging.  To- 
gether with  If iltorical  Obfervations  of  their  Foundation,  Situa-: 
tion,  anticnt  and  prefent  Stru&ure,  Dedication,  and  feveral  o- 
ther  Things  worthy  of  Remark.  To  which  is  added  a  PofUcript, 
recommending  the  Duty  of  Publick  Prayer  :  By  James  Pater- 
jot:,  A.M.  '      '  '  '  •     '  j 

10.  The  Adventures  of  Telemachus,  the  Son  of  Wyffes.  In  Ten 
Books.  With  the  Adventures  of  Arjftonoas.  Written  by  the 
Archbifhop  of  Cambray.  Done  from  the  New  French  Edition,  by 
Mr.  Ozell.  Adorn'd  with  Twelve  Cuts,  and  a  Map  of  Itelema- 
phtts's  Travels.   All  curioufly  engraven  by  Mr.  Vdnaergucbt. 

11.  The  Hiftoryofthe  Reign  of  King  Charles  L  Containing 
a  more  particular  and  impartial  Account  of  the  Rebellion  and  Ci- 
vil Wars  than  has  yet  been  publiflied ;  colle&ed  from  private 
Memoirs  and  authentick  Papers,  and  compar'd  with  Clarendony 
Rujhworthy  &c.  Written  in  French  by  Monneur  de  Larrey,  Coun- 
fellor  of  the  Court  and  Embaflies,  and  Hiftoriographer  to  the 
King  of  Pruffia.    In  two  Vol. 

iz.  The  Peerage  of  England:  Or,  an  Hiftorical  and  Genealo- 
gical Account  of  the  prefent  Nobility.  Containing  the  Defcent, 
Creations,  arid  rhoft  remarkable  Actions  of  them  and  their  An- 
ceftors.  Alfo,  the  chief  Titles  of  Honour  and  Preferment  they 
now  enjoy  ;  with  their  Marriages  and  Iffue,  continued  to  this 
Time,  and  the  Paternal  Coat  otArms  of  each  Family,  Engrav'd 
and  Blazon'd.  Colle&ed  as  well  from  our  belt  Hiftorians,  Pub- 
lick Records,  and  other  fufficient  Authorities,  as  from  the  per- 
fonal  Informations  of  molt  of  the  Nobility.  In  two  Parts.  The 
-  "  Thir4 


Third  Edition  eorreded,  and  very  «iuch  enlarged  with  many 
valuable  Memoirs,  never  before  printed :  And  an  Account  of 
triofe  Families  advane'd  by  his  prelent  Maiefty  King  GEORGE. 
To  which  is  alfo  added,  a  general  Index  of  the  feveral  Families 
of  Great  Britain  and  Ireland,  &c.  allied  by  Marriages  or  Inter- 
marriage to  the  noble  Families  mention'd  in  this  Work. 

13.  An  Enquiry  into  the  Nature  and  Place  of  Hell.   By  Tobias 
Swinden. 

14.  The  Penitential  Difcipline  of  the  Primitive  Church,  for  the 
flrft  400  Years  after  Chrift :  Together  with  its  Decleniion  from 
the  fifth  Century  downwards  to  its  prefent  State,  impartially  re- 
jprefented.   By  a Presbyter  of  the  Church  of  England. 

1 5.  The  Devout  Communicant  exemplify 'd  in  his  Behaviour ' 
before,  at,  and  after  the  Sacrament  of  the  Lord**  Supper  ;  pra£H- 
cally  fuited  to  all  the  Parts  of  that  folemn  Ordinance.   The  . 
Ninth  Edition,,  correfted,  and  very  much  amended, 

16.  Wit's  Commonwealth :  Or,  a  Treafury  of  Divine,  Moral, 
Hiftorical  and  Political  Admonitions,  Similes  and  Sequences. 
For  the  Ufe  of  Schools.   Newly  Correfted  and  Enlarged. 

1 7 .  Twenty  Two  Seleft  Colloquies  out  of  Eraffnus  Roterodamus, 
pleafantly  reprefenting  feveral  luperfKtious  Levities,  that  were  ' 
crept  into  the  Church  of  Rome  in  his  Days.   By  Sit  Roger  IS  E~ 
ftrange,  Kt.   To  which  is  added  feven  more  Dialogues,  with 
the  Life  of  the  Author.   By  Mr.  Tho.  Brown. 

18.  Memoirs  concerning  the  Affairs  of  Scotland,  from  Queen 
Anne's  Acceffion  to  the  Throne,  to  the  Commencement  of  the 
Union  of  the  Two  Kingdoms  of  Scotland  and  England,  in  Mayy 
1707.  With  an  Account  of  the  Origine  and  Progrefs  of  thede- 
fign'd  Invafion  from  France  March,  1 708.  With  fome  Refle&i-  . 
ons  on  the  antient  State  of  Scotland.  To  Which  is  prefiVd  an 
Introdu&idn,  fhewing  the  Reafons  for  Publifliing  thete  Memoirs 
at  this  Junfture.  The  Third  Edition.  To  which  is  added  an 
'Appendix. 

19.  An  Account  of  the  Affairs  of  Scotland,  relating  to  the  Revo- 
lution in  1688.  as  fent  to  the  late  King  James  II.  when  in  France. 

By  the  Right  Honourable  the  Earl  of  B  .   Never  before 

printed.   Being  a  Supplement  to  the  Memoirs  of  Scotland. 

20.  Memoirs  of  North  Britain ;  taken  from  authentick  Writings, 
as  well  Manufcript  as  Printed.  In  which  is  prov'd,  that  the  Scots 
Nation  have  always  Jbeen  zealous  in  the  Defence  of  the  Frote- 
pant  Religion  and  Liberty.  Containing,  1.  An  Account  of  the 
Cruelties  exercis'd  by  the  "Tories,  agairift  the  Proteftants,  in  King 
Charles's  and  King  James's  Reigns.  2.  Of  the  Trials  anjJMur- 
rder  of  the  Earl  of  Argyle,  and  Robert  Bailie  of  Jeruifwood,  Elq; 
3.  Of  the  Revolution,  and  Dundee's  Rebellion.  4.  Of  Glencos 
Death,  and  Darien  Colony,  with  a  Vindication  of  King  William's 
Honour  and  Juftice  therein.  5.  Of  the  Defigns  of  the  Jacobites 
in  bppofing  the  Union,  and  of  their  Invafion  Plot  after  it.  The 
Agreement  between  the  EngHJh  2nd  Scots  Tories^  fince  the  Change 


4f the  OU  MlniAry,  in  their  Attempt*  agtJaft  the  fretijUatSaz- 
ceffion. 

21.  The  Hiftory  of  the  yarsof  his  prefent  Majcfty  CbmUs  XTL 
King  of  Sweden,  from  his  firft  Landing  in  £t*»i*r£,  to  his  Re- 
turn from  Ttfrfey  to  Femerania.  By  a  &tff  Gentleman  in  the 
Swedijb  Service. 

11.  The  French  Jnquifition :  Or,  the  Hiftory  of  the  BsftUe  in 
Tarts,  the  State  Prifon  in  France.  In-  v/hich  is  an  Account  of  the 
Manner  of  the  apprehending  of  Perfons  fent  thither ;  and  the  bar- 
barous U&ge  they  meet  with  there.  As  alfo  an  Account  of  tfie 
lewd  Lives  and  ftrange  Adventures  of  feveral  Prifonen,  but  more 
t  particularly  of  fome  Priefh.  Written  by  Confiant'me  deRmnmnlU* 
4  who  was  a  Prifoner  there  Eleven  Years.  Tranflated  from  the 
Original,  printed  at  Amfierdarn. 

13.  A  New  Journey'  to  France,  with  an  txa&  Defcriptiorj  o£ die 
Sea-Coaft  from  London  to  Calais,  and  of  the  Roads  from  thence 
to  Orleans,  and  back  again  to  Diepp$ :  Giving  an  Account  of  the 
prefent  Condition  of  that  Country.  Intermixt  with  feveral  di- 
verting Adventures  and  Trania&ions  that  happen'd  there  lately. 
The  whole  very  pleafant  and  ufcful  for  fuch  as  travel  that  way. 

24.  The  Marquifs  of  Langallsry's  Memoirs ;  containing  the  moft 
fecret  Intrigues  of  the  French,  Spanijb,  and  IfowWdvr 'Courts ;  and 
the  moft  remarkable  Battles,  Sieges,  &Pc  inGermany,  Spain,  and. 
Flanders ;  intermixt  with  feveral  original  private  Letters,  never 
before  made  publick,  continued  down  to  this  prefent  Time. 

2  5.  The  whole  Art  of  Surveying  and  Meafuring  Land  made  eafy. 
Shewing,  by  plain  and  practical  Rules,  how  to  furvey,  protract, 
caft  up,  reduce,  or  divide  any  Piece  of  Land  whatfoever ;  with 
new  Tables  for  the  Eafe  of  the  Surveyor  in  reducing  the  Mea- 
sures of  Land.  Moreover,  a  more  eaiy  and  fure  Way  of  Survey- 
ing by  the  Chain,  than  has  hitherto  been  taught.  As  alfo,  hpw 
to  lay  out  new  Lands  in  America,  or  elfe  where;  to  make  a  per- 
fe&  Map  of  a  River's  Mouth  or.  Harbour ;  with  feveral  other 
Things  never  yet  publilh'd  in  our  Language.  By  John  Leve. 
The  Third  Edition,  with  Additions. 

16.  Meditations  of  a  Divine  Soul ;  or  the  Chriftian's  Guide, 
amidft  the  various  Opinions  of  a  vain  World  ;  wherein  are  Argu- 
ments to  prove  there  is  no  material  Fire  in  Hell.  The  ft&ft  way 
to  Happinefs  made  known  ;  with  an  ingenuous  Recantation  of  a 
greater  Proficient  in  the  School  of  Atbetfm,  than  the  late  JEad  of 
Rochefter ;  and  feveral  other  curious  Subje&s.  worthy  of  Note. 
To  which  is  added,  an  Effay  of  a  retired  folitary  Lite  ;  with  an 
After-thought  on  King  William  IIL 

1  7.  A  Syftem  of  Rational  and  Pra&ical  Chirurgery  ;  wherein 
all  the  general  Intentions,  whether  Natural  or  Artificial,  are  ac- 
counted for  and  explained,  according  to  the  CorpufcularEhriofo-  . 

Shy,  and  the  evident  (Qualities  of  Medicines  -  Towhien  is  ad- 
ed  an  Index  of  Medicines,  and  their  evident  Qualities.  By 
Richard  Benito*,  late  of  Br aw-Nofc  Qo&te&  in  Oxford.  . 

28.  Gram-* 


28.  Grammar  Difpotarions ;  or,  as  Examination  of  the  Eight 
Parts  of  Speech,  by  way  of  Queftion  and  Anfwer,  Emglifb  and 
Latin  ;  whereby  Children  in  a  very  little  Time  will  learn  not 
only  the  Knowledge  of  the  Grammar,  hat  Hiewile  to  %ealc  and 
write  Latin.   By  Richard  Hogarth,  Schookaafter. 

29.  Georgd  Bucbapam  Scoti  adVtros  fm fecuUCianffinm,  eorumqaa 
ad-eundem,  Epifhla,  ex  MSS.  accurate  defcriptt,  nuncpnmum  in  la* 
eem  edka. 

30.  Private  Thoughts  upon  Religion,  in  Two  Parte  compleat. 
By  the  Right  Reverend  Father  in  God,  William  Beveridge,  D.D. 
late  Lord  Sifhop  of  St,  Afapb.  Written  m  his  younger  Years,  far 
the  fettling  of  his  Principles,  andtbeConduB  efhis  Life.  Ibftrated 


3 1.  Mfcellanea  Antiqua :  Containing,  (1.)  The  life  and  Death 
of  King  James  V.  of  Scotland,  in  which  is  the  Beginning  «of  the 
Reformation  in  that  Kingdom :  An  Account  of  the  Sufferings  of 
the  renowned  Lady  Jam  Doughfs,  &c.  (2.)  The  Navigation 
of  that  Kiag  round  Scotland,  the  Orkney  MtA  Wefiern  Iflcs,  &c 
(3.)  The  Camelion,  or  Crafty  Statefman.  By  George  Buchanan* 
Never  belbfe  pftblifhed. 

3&»  Perftn&ive  made  eafy :  Or,  The  Art  of repiefenliing  all  man- 
ner of  Objects,  as  they  appear  to  the  Eye,  in  all  Scituations ;  con- 
taining tic  Elements  osrjDefigrnngawlPamting :  IlluArated  with 
above  Fifty  Figures  in  Copper.  Written  originally  in  French  by 
Father  Lamy,  and  tranflated  by  an  (Officer  of  Her  Majefties  OrcU 
nance. 

'  33.  The  Path  to  Liberty :  Or,  the  Method  of  Adan's  Redemption 
by  ourlord  and  Saviour  Jefus  Cbrifi.  By  .The.  Rawbone,  m.  A- 
with  a  Recommendatory  Preface  by  D& £ awards.  Principal  of 
Jefus  College,  Oxen. 

34-  Mr.  Hoadtys  Meafures  of  Submiffion  tothe  Civil Wagiftrate 
enquired  into,  and  drfprov'd  :  Wherein  isihewn,  that  MuHoad- 
ly  has  by  no  means  proved  the  Lawfulnefe  of  forcibly  refilling 
the  Supreme  Magiffaate  in  any  Cafe  ;  but  after  all  he  hasiaid  to 
the  contrary,  the  Apoftje's  Doctrine  frill/holds  true,  Thatwfej/*- 
ever  reftfteth  tbe  Power,  refifteth  the  Ordinance  of  God  ;  and  they  that 
refift,  jball  receive  to  tbemf elves  Damnation.  By  a  Presbyter  of  tl^e 
Church  of  England. 

35.  Graca  Sententia  e  variis  Graeorum  Libris  line,  htde  excerpt*, 
qutbus  infuper  adduntur  aureaCarmina  Pythagoras,  cum  Efetafhio  A- 
.  donidis,  una  cumLatina  Verfione  deVerbofere  reddita ;  qnam  fequitur 
Tabula,  in  qua, .  ad  quam  Orationis  partem  fingula  pertinent  Voca- 
hula  indicantur ;  Et  ad  quod  in  drammatica  Graca  Exempium,  feu 
Nomen,  feu  Verbum,  feu  Parttc'ipium  fit,  formandum  eft,  indtgitatuj. 
In  ufum  eorum  qui  imprimis  funt  Graeorum  Uterarum  rudes*  Opera 
J.R.  .A.M. 

3d.  Mftoria  Sacra  Libri  In  quibus  narrantur  res  geft a  veteran* 
'  Patriarcbarum,  Judacrum  Sf  Chnfiianorum,  aprhnotnundimgine, 
-ufque  ad  Excidium  Eterofofymitanunu  JPerG&iLrNicholuxm.  In 


.  '  ufum  Scbclarvm  &  Juventutis  Qhnfiiana* 


5  7*  GuU  Nicboljii  Presbyteri  Defenjjto  Ecclefi*  Anglican*  t  In  qua 
undUantnf  omnia,  qua  ah  Adverfartis  in  Do&rina,  Cuitu,  8f  Dtfd- 
ftina  ejus,  improbantur.  VramMtur  Apparatus,  qui  Hifioriarit 
furbarum,  e  Secejpone  ah  Ecclefia  Anglican*,  exortarum  continet0l  - 

38.  De  Chrifio  imitando,  contemnendifq\  Mundi  Vanhatibus  Ubellus, 
lAutboreetbomaKempifio,  libri  quatuor,  Interprets  Sebafiiam  Cafiel- 
lione,  quorum  ultimas  eft  de  Cetna  Dominica.   Cum  Figuris  JEneis. 

39.  A  Bridle  for  the  Tongue,  under  thefe  following  Heads  ; 
tuz.  Ofprophane  Difcourfe,  ofBlafphemy,  of  Swearing,  of  Falfe- 
accufing,  of  Calumny,  of  Detraction,  or  Tale-bearing,  of  CeaJ 
foribufhefs,  of  Scoffing,  of  Reproach,  of  Coding,  of  Quarrel- 
ling, ofDiffimulation,  of  Flattery,  of  Lying,  of  Talkativenefs, 
of  Oftentation,.  of  Murmuring,  of  fooiifh  jefting,  of  obfcene 
and  immodeft  Talk,   Ely  Henry  Hooton,  A.  M< 

40.  Three  fhort  Treatifesf,  viz*  ( 1.)  A  modeft  Plea  for  the  Cler^ 
gy.   (2.)  A  Sermon  of  the  Sacerdotal  Benedi&ion.   (3.)  A  Dif- ' 
courfe jpublifh'd  to  undeceive  the  People  in  the  Point  of  Tithes* 
©V.   Formerly  printed,  and  now  again  publifh'd,  by  Dr.  George 
Sickes. 

41.  BMotheca  Scrrptorum  EccleR*  Anglican*  :  Or,  A  Colle&ion 
of  choice  Tra&s,  relating  to  tie  Government  and  Authority  of 
theChurch. 

42.  A  thorough  Examination  of  the  fake  Principles  and  fata-  * 
clous  Arguments  of  a  late  pernicious  Book,  ironically  intituled, 
UChe  Bights  of  the  Chriftian  Church,  &c.   By  Samuel  Bill,  Arch- 
Deacon  of Wells. 

43.  The  unworthy  Non-communicant.  A  Treatife  fhewing 
the  Danger  of  negle£Hng  the  Bleffed  Sacrament  of  the  Lord's 
Supper  :  By  William  Smithies.  ' 

44.  An  Antidote  againft  the  pernicious  Errors  of  the  Anabap- 
ttfts,  or  of  the  Dipping-Seft.   By  Marius  D'AJpgny,  B.  D. 

45.  Claris  Tlfur*  :  Or,  a  Key  to  Intereft  both  Simple  and  Com- 
pound, containing  Practical  Rules,  plainly  exprefs  d  in  Words  at 
length :  Whereby  all  the  various  Cafes  of  Intereft  and  Annuities, 
or  Leafes,  either  in  Pofleffion  or  Reverfion,  and  purchailng 
Free-hold  Eftates,  ©V.  may  very  eafily  be  refolved.  By  John 
Ward. 

45.  The  true  Amazons  ;  or,  the  Monarchy  of  Bees  ;  being  a 
new  Difcovery  and  Improvement  of  thofe  wonderful  Creatures ; 
that  with  laying  out  but  of  four  or  five  Pounds,  in  three  or  four 
Years,  if  the  Summers  are  kind,  you  may  get  30  or  40  Pounds 
per  Annum.  Alfo  how  to  make  the  Englijb  Wine,  or  Mead,  e- 
qual,  if  not  fuperiour  to  the  beft  of  other  Wines.  By  Jofefb 
Warder,  of  Croydon,  Phyfician. 

47.  A  Demonflration  of  the  Exigence,  WifHom,  and  Omnipo- 
tence of  God,  drawn  from  the  Knowledge  of  Nature,  particu- 
larly of  Men,  and  fitted  to  the  meaneft  Capacity.  By  the  moil 
Reverend  the  Lord  Archbilhop  of  Cambray,  Author  of  Telema- 
chus,  and  tranflated  by  the  lame  Hand  that  Eaglilh'd  that  excel- 
lent Pieca,  48.  h 


48.  A  convenient  Prayer-Boots  for  jtrivate  and  Family  Ufe  j 
being  a  Colle&ion  of  fome  few  felect  Prayers  for  that  jrar- 
pofe,  out  of  the  publick  liturgy,  and  the  Writings  of  fome  ofthe 
moft  eminent  Divines  of  the  Church  of  England.  Bf  the  Au- 
thor of  the  Clergyman's  Companion. 

49.  The  Univerfal  Library ;  or  Cbmpleat  Summary  of  ScU 
fence  :  Containing  above  Sixty  feled  Treatifes.   In  two  Vol. 

50.  The  memorable  Things  of  Socrates,  written  by  Zenophon,  id 
five  Books.  To  which  are  prefix'd  the  Life  of  Sotrates,  and  Xet 
nophon,  collected  from  feveraJ ,  Authors ;  with  fome  Account  of 
his  Writings  ;  the  Second  Edition.  Bf  E.  Byjbe,  Gent.  Authoi 
of  the  Art  of  Englijh  Poetry.  .  (  * 

51.  The  great  Importance  of  a  Religious  Life  confidered  £&& 
enforced.  To  which  is  added,  a  Morning  and  Evening  Prayer, 
&°c.       .       .  r        .  .. 

52.  Medulla  HiftorU  Anglican*.  The  antiefit  and  prefent  State 
t    bf  England  ;  being  a  compendious  Hiftory  of  all  it&Jtlonarchi, 

from  the  Time  of  Julius  Ctfar  to  this  very  Year ;  written  bf 
Dr.  Howell,  and  continu'd  by  an  impartial  Hand.  And  now  ill 
this  Sixth  Edition  illuftrated  with  Sculptures,  which  ferve  th6 
better  to  imprint  on  the  Memory,  and  the  eafier  to  find  out  the 
moft  remarkable  PafTages  in  the  Hiftory.  .  * 

53.  Boetius  of  the  Gonfolation  of  Philofophy,  in  five  Books  ; 
made  Englijh  and  illuftrated  with  Notes.  By  the  Right  Honou- 
rable Richard  Lord  Vifcount  Prefton.   The  Second  Edition  cor- 

|  teaed. 

54.  The  Cbmpleat  Fencing-Mafter.  The  third  Edition;  Bf 
Six  W.Hope,  Kt.  ' 

55.  Mifcellanea  Sacra  t  A  Collection  of  Divine  Hymns  and. 
Poems  on  feveral  Occafions.  By  the  Earl  of  Rofcommon,  JohH 
Dryden,  Ef<j;  Mr.  Dennis,  Mr.  Norris,  Mrs.  Kathi  Phillip j,  &c; 
^ublifh'd  by  Mrs.  Singer. 

56.  The  Travels  of  the  Learned  Father  Montfaucon  thro*  Italy  : 
Containing,  (1.)  An  Account  of  many  Antiquities  at  Vienna* 
Aries,  Nifmes,  and  Marfeillts  in  France.  (2.)  The  Delights  of 
Italy,  viz;  Libraries,  Statues,  Paintings,  Monuments,  Tombs* 
Infcriptions,  Epitaphs,  Temples,  Monafteries,  Chaunters,  &c. 
(3.)  Collection  of  Rarities,  wonderful  fubterraneous  PafTages 
and  Burial  Places,  old  Roads,  Gates,  S?ci  Made  Englijh  from 
the  Paris  Edition  ;  adorned  with  Cuts. 

$7.  The  Swordfman's  Vade  mecum;  or,  a  Preservative  againfl 
*he  Surprize  of  a  fudden  Attack  with  Sharps ;  being  a  Reduction 
of  the  moft  EfTential,  NecefTary,  and  Pra&ical  Art  of  Fencing/ 
into  a  few  fpecial  Rules,  with  their  Reafbns.   By  Sir  W.  Hope. 

58.  The  Art  of  fpeaking.  Written  in  French  by  MeJ/ieurs  <to 
Port  Royal :  In  purfuance  of  a  former  Treatjfe,  entitul'd,  The  Art 
cflfbinkifig.   RieaderM  into  Englijh.    The  fccond  Edition  cor- 


59.  A  eompleat  Hiftory  of  Magick,  Sorcery,  and  Witchcraft;  I 
containing,  i.  The  moft  authentick  and  beft  attefted  Relation  \ 
of  Magicians,  Sorcerers,  Witches,  Apparitions,  SpeOres,  Ghofc, 
Demons,  and  other  preternatural  Appearances.  2.  A  Collefti- 
on  of  fcveral  very  fcarce  and  valuable  Trials  of  Witches,  parti- 
cularly that  famous  one  of  the  Witches  of  JVarbeyfe.  3.  An  Ac- 
count of  the  firft  Rife  of  Magicians  and  Witches,  fhewing  the 
Contra&s  they  have  made  with  the  Devil,  and  what  Methods 
they  take  to  accomplifli  their  infernal  Defigns.  4.  A  full  Con- 
futation of  all  the  Arguments  that  have  ever  been  produe'd  a- 
gainft  the  Belief  of  Apparitions,  Witches,  &>c.  With  a  Judg- 
ment concerning  Spirits.   By  the  late  Learned  Mr.  John  Loch 

60.  The  Meafures  of  Chriftian  Obedience :  Or,  a  Difcouife 
fhewing  what  Obedience  is  indifpenfably  neceffary  to  a  regene- 
rate State,  and  what  Defe&s  are  confiftent  with  it ;  for  the  Pro- 
motion of  Piety,and  the  Peace  of  troubled  Conferences :  By  Job* 
Kettlewell,  late  Vicar  of  Coles-Hill  in  Warwickjbire.  The  Siitb 
Edition  corre&ed. 

61.  The  Annals  of  King  George,  Year  the  Second  :  Being  a 
faithful  Hiftory  of  the  Affairs  of  Great  Britain  for  the  Year  1 7 16 
Containing  alfo  a  full  and  compleat  Hiftory  of  the  Rebellion. 
Vol.  the  id. 

6%.  The  Curfe  of  Popery,  and  Popifh  Princes,  to  the  Civil 
Government,  and  Prcteftant  Church  of  England,  demonftrated 
from  the  Debates  of  Parliament  in  itfSo.  relating  to  the  Bill  of 
Bxclufion  of  the  then  Duke  of  Torh :  With  an  Introdu&ion  £hev- 
ing  the  Progrefc  of  Popery  from  the  Reformation  to  this  prefent 
Time. 

63.  The  Theological  Works  of  the  Honourable  Robert  Boyle, 
Efq;  epitomized.  In  three  Volumes.  Vol.  L  containing  the 
Authors  Life,  and  the  Reconcileablenefs  of  Reafon  and  Reli- 
gion. Vol.  II.  The  Chriftian  Virtuofo:  A  free  Enquiry  into 
the  Notion  of  Nature:  A  Difquifition  of  Final  Caufes:  Occafio- 
nal  Reflexions  and  Meditations.  Vol.  III.  The  Excellency  of 
Theology  above  Natural  Philofophy  :  Style  of  the  Scriptures : 
The  Poflibility  of  the  Refurre&ion :  The  Veneration  due  to 
•God :  Of  Things  above  Reafon :  The  Martyrdom  of  Theodora 
and  Didymus :  Seraphick  Love.  By  Richard  Bouhon,  late  of 
Brazjen-nofe  College  in  Oxford,  who  epitomized  his  Philofophical 
Works. 

64.  The  Art  of  Midwifery  improved.  Fully  and  plainly 
laying  down  whatever  Inftru&ions  are  requifite  to  make  a  corn- 
pleat  Midwife  ;  and  the  many  Errors  in  all  the  Books  hitherto 
written  upon  this  Subjeft  clearly  refuted.  IUuftrated  with  3$ 
Cuts  curioufly  engraven  on  Copper  Plates,  repreienting  in  their 
due  Proportion  the  feveral  Pofitions  of  nFcetus.  Alfo  a  new  Me- 
thod, demonftrating,  how  Infants  ill  fituated  in  the  Womb, 
vfcethei  obliquely  or  in  a  ftrait  Pofture,  may,  by  the  Hand  on- 
ly) without  the  Ufe  of  any  Inftrumen^  be  turned  into  the  right 

Pojfcioa, 


Pofition,  without  hazarding  the  Life  either  of  Mother  or  Child. 
Written  in  Latin  by  Henry  a  Daventer  ;  Made  into  Englifb.  To 
which  is  added,  a  Preface  giving  fbme  account  of  this  Work,  by 
an  eminent  Phyfician. 

65.  Poems  on  feveral  Occafions :  By  the  late  Reverend  Mr. 
Pomfret,  viz.  i.  The  Choice.  i.  Love  triumphant  over  Rea- 
fon.  3.  Cruelty  and  Luft.  4.  On  the  Divine  Attributes.  5.  A 
Profpeft  of  Death.  6.  On  the  Conflagration,  and  enfuing  Judg- 
ment, &c.   The  Fourth  Edition  corrected. 

66.  Phyfico-Chirurgical  Treatifes  of  the  Gout,  the  King's 
Evil,  and  the  Lues  Venerea :  Giving  a  rational  Account  of  the 
Origin  of  thofe  Diftempers,  as  likewife  of  the  Origin  of  their 
Caufes,  their  Increafe,  Progrefi  and  Symptoms ;  as  afro  of  theif 
Methods  of  Cure,  different  from  what  hath  been  hitherto  pro- 
pofed,  with  their  Differences,  Diagnofticks  and  Prognofticks  ; 
and  an  Account  of  a  particular  Medicine,  which  in  a  little  Time 
removes  the  Pain  of  the  Gout,  which  we  have  not  kept  as  a. 
Secret,  but  communicated  for  the  Ufe  of  the  Publick.  To 
which  is  added,  anEffay  of  the  Reafon  of  Intermitting  Fevers, 
and  the  Effe&s  of  the  Cortex  Per*,  with  the  Method  of  Cure,  by 
that  as  well  as  other  Medicines :  The  Second  Edition.  By 
Richard  Boultony  late  of  Brazen-nofe  College,  Oxon. 

67.  Puffendorff's  Law  of  Nature  and  Nations,  abridged  from 
the-Original :  In  which  the  Author's  entire  Treatife  (de  Officio 
hominis  &*  Civis)  that  was  by  himfelf  defign'd  as  the  Epitome  of 
his  larger  Work,  is  taken.  The  whole  compared  with  the  re- 
fpe&ive  laft  Editions  of  Mr.  Barbeyracs  French  Tranflations,  and 
illuftrated  with  Notes.  By  J.  Spavan,  M.  A.  In  two  Vo- 
lumes. 

68.  Catecbumenorum  Du&or :  or,  an  Inftru&ion  to  young  Per- 
fons  in  rthe  Grounds  and  Principles  of  the  Chriftian  Religion : 
In  a  plain  and  familiar  Expofition  of  the  Church  Catechifm,  by 
way  of  Queftion  and  Anfwer ;  For  the  Ufe  of  all  Perfons,  and 
Children  in  general ;  efpecially  thofe  of  the  Charity  Schools. 
Colle&ed  from  the  Writings  ot  the  heft  Catechiffs,  and  mofc  ap- 
proved Divines  of  the  Church  of  England.  By  a  Divine  of  the 
Church  of  England. 

69.  Plautus's  Comedies,  Amphitryon^  EpidicttSj  and  Rudens, 
made  Englijh,  with  critical  Remarks  on  each  Play.  ByL*w- 
renceEcbardy  M.  A.   The  fecond  Edition  corrected. 

70.  A  Difcourfe  concerning  God  ;  wherein  the  Meaning  of 
his  Name,  his  Providence,  the  Nature  and  Meafiire  of  his  Do- 
minion, are  confidered ;  with  fbme  Remarks  upon  the  Rights  of 
the  Creatures,  and  the  Do&rine  of  abfolute  Reprobation.  To 
which  is fubjoin'd  aTranflation  of  Sir  Ifaac  Newton* General 
Stholium  at  the  End  of  the  fecond  Edition  of  his  Principiay  con- 
cerning the  Cartefian  Vortices^  and  concerning  God;  as  alfo* 
ihort  Account  of  the  Cape  of  Good  Hope.   By  John  Maxwell. 

B  *  71.  A 


jr.  ADifcourfe  of  God's  Fore-Knowledge,  and  Man's  Free- 
Agency,  wherein  their  Teeming  Oppofition  is  reconciled,  and 
real  Confiftency  demonftrated  from  the  Holy  Scriptures,  and  Ar- 
guments thence  deduced.  The  Fourth  Edition,  revifed  apnd  cor- 
itfted. 

72.  Seneca's  Morals  by  way  of  Abftraft.  To  which  is  added, 
A  Difcourfc  under  the  Title  of  an  After-Thought.  By  Sir  Jfr- 
ger  L'Eftrange,  Knt.   The  Tenth  Edition. 

73.  Memoirs  of  Ireland,  from  the  Reftoration  totheprefent 
Times,  containing  an  Account  of  th£  Defigns  of  the  Popifti 
Fafition  in  England  and  Ireland  to  ruin  the  Proteffont  Intereft 
there,  by  breaking  the  Aft  of  Settlement,  and  other  AEts  made 
for  its  Security.  (2.)  A  Conipiracy  to  maffacre  the  Proteftants, 
1^74.  (3  )  A  Plot  for  a  French  Invafion,  and  to  betray  the  ftrong 
Cities  and  Ports  to  the  Invaders.  (4.)  The  Pebates  concerning 
the  Plot  in  the  Parliament  of  England,  and  the  Proceedings  a- 
gainft  the  Earl  of  'Tyrone  and  others  thereupon.  (  5. )  'TyrconneU 
£ruel  and  arbitrary  Government.  (6*.)  The  Tyrannical  Reign 
pf  the  late  King  James,  and  his  Treaty  with  Lewis  the  14th,  to 
deliver  up  that  Kingdom  to  him.  (7.)  Some  Fafts  of  the  Wars 
in  Ireland  fince  the  Revolution,  never  before  printed :  With 
JJftVof  King  James's  Officers,  Civil  and  Military,  of  hisPo- 
pifli  Parliament  in  1689.  and  of  K.  Williams  Parliament,  1692. 

1  74.  An  Account  of  a  furprizing  Meteor  feen  in  the  Air, 
Match  the  itfth,  17^.  at  Night.  Containing,  1.  A  Defcrip- 
tipri  of  this  Meteor,  from  the  Author's  own  Observations, 
a.  Some  Hiftorical  Accounts  of  the  like  Meteors  before  ;  with  J 
Bxtra&s  from  fuch  Letters  and  Accounts  of  this,  as  the  Author 
Jias  receiv'd.  3.  The  principal  Phenomena  of  this  Meteor. 
4.  Coaje&ures  for  their  Solution.  5.  Reafons  why  our  Solutions 
jire  fo  lmperfeft.  6.  Inferences  and  Obfervations  from  the  Pre- 
mifes.  The  Second  Edition.  By  W.  WNfion,  A.  M. 
•  7  5.  An  humble  and  ferious  Addrcfs  to  the  Princes  and  States 
of  Europe,  to  admit,  or  at  leaft  openly  to  tolerate  the  Chriftian 
Religion  in  their  Dominions.  Containing,  1.  A  Demonfhation, 
that  none  of  them  do,  properly  fpeaking,  admit  or  openly  tole- 
rate the  Chriftian  Religion  in  their  Dominions  at  this  Day. 
i.  The  true  Occasions,  why  it  is  not  admitted  or  openly  tole- 
rated by  them.  3.  Some  Reafons,  why  they  ought  to  admit,  or 
at  leaft  openly  tolerate  this  Religion.,  4.  An  earneft  Addrefs  to 
the  fevcral  European  Princes  and  States,  grounded  on  the  Pre- 
raifes,  for  the  Admiffion,  or  at  leaft  the  open  Toleration  of  the 
fame  Chriftian  Religion  in  their  Dominions.  By  W.  Whifion, 
A.M. 

76.  Sir  Ifaac  Nezvton's  Mathematick  Philofophy  moreeafily 
demonftrated,  with  Dr.  H alley's  Account  of  Comets  :Lluftrated, 
being  forty  Le&ures  read  in  the  publick  Schools  of  Cambridge* 
By  W.  Wl:ijlcn,  A.M.  Mr.  Lucas's  ProfefTor  of  the  Mathematicks  { 
ip.  that  Umverfity,  for  the  Ufe  of  young  Students  there. 

77-  ?*e 


77*  The  fick  Man  vifited:  Being  plain  and  familiar  D»* 


tion  for  Death.  (2.)  Of  Patience  under  Sicknefs  and  other 
Affliftions.  (5.)  The  fick  Man's  Settlement  for  his  Temporal 
*  Concerns.  (4.)  How  a  Man  may  judge  of  his  Intereft  in  God'$ 
Favour,  either  here  or  hereafter.  (5.)  Of  the  more  immediate 
Preparation  for  Death.         The  fick  Man's  Refignation  to  the 


Conflict  with  Death.  By  N.  Spinckes,  a  Presbyter  of  the  Church 
of  England. 

78.  Shake/pear- $  Works,  in  9  Vol. 

79.  Plays  Printed  in  Pocket  Volumes,  written  by  Ben*  Jobnfon, 
Etheridge,  Otivay,  Lee,  Congreve,  Addifon,  Row,  Steely  Southern, 
Cihber,  Farqhar,  &c. 

80.  Ovid's  Art  of  Love,  together  with  his  Remedy  of  Love  ; 
tranflated  into  EngHJb  by  the  moft  eminent  Hands.  To  which 
is  added,  The  Court  of  Love,  a  Tale  from  Chaucer,  and  the  Hi* 
ftory  of  Love.   By  Mr.  Hopkins,  adorned  with  Cuts. 

81.  Ovid's  Metamorphojis,  the  whole  1 5  Books  made  Englijk 
by  the  beft  Hands,  and  adorned  with  Fifteen  Copper  Plates,  cw- 
rioufly  Engraved,  Printed  in  two  Pocket  Volumes. 

82.  Ovid's  Epiftles  in  EngHJb  :  Tranflated  by  feveral  Hands,  and 
Printed  after  the  fame  Manner,  as  the  Met  amorphous. 

83.  The  moft  Reverend,  the  prefent  Lord  Archbifhop  of  Can~ 
terbury's  Sermons  on  feveral  Occafions,  viz*  Of  the  Qualificati- 
ons required  to  a  profitable  Hearing  of  God's  Word,  of  the  Be- 
nefit and  Pra&iceof  Conflderation,  of  the  Devices  of  Satan,  of 
Stedfaftnefs  in  Religion,  of  the  Reafonablenefs  and  Terrors  of  a 
Future  Judgment,  of  the  Caufes  of  Mens  delaying  their  Reper* 
tance,  and  the  Danger  thereof.  An  Exhortation  to  mutual  Cha- 
rity and  Union  among  Vroteftants,  of  the  Nature  and  Benefit  of 
Publick  Humiliation,  of  contending  earneftly  for  the  Faith,  of 
the  Nature  and  End  of  the  Holy  Sacrament  of  the  Lord's  Supper, 


84.  A  Critical  Hiftory  of  the  Do&rines  and  Worfhips  both 
Good  and  Evil  of  the  Church,  from  Adam  to  our  Saviour  Jefus 
Chrift.  Giving  an  Account  of  the  Origin  of  all  the  Idolatries  of 
the  Ancient  Pagans,  with  the  State  of  the  Jewljb  Church,  du- 
ring that  Period.  Written  by  the  Learned  Mr.  Jurieu,  and 
faithfully  done  into  EngHJb.    The  Second  Edition. 


the  Change  of  Religion,  and  Alteration  of  the  Government  in 
that  Kingdom.  Written  originally  in  French  by  the  Abbot  Ver- 
tat ;  and  now  done  into  EngHJb  by  J*  Mtchell,  M.  D.  with  & 
Map  of  Sweden,  Denmark,  and  Norway.   The  Fourth  Edition*. 


86.  Toilers, 


S6.  Tatters,  4  Vol  Spectators,  8  Vol.  Ladies  Library  in  } 
Vol  New  Atlantis,  in  2  Vol.  Milton*  Poetical  Works,  in  x  Vol 
Ward's  England*  Reformation,  in  2  Vol  Hudibras,  Drydttt's 
Mifcellany  Poems.  The  Gautdians,  in  2  Vol.  The  Chriftian 
Hero.  £0*4*8.  Guide  to  Eternity.  All  Printed  on  an  Elzevir  Let- 
ter fit  for  the  Pocket. 

87.  One  Hundred  Twenty  Eight  Sermons  and  Difcourfes, 
Bound  up  in  12  Vol  Written  by  the  late  Right  Reverend  Bi- 
fliop  Beveridge. 

88.  The  Life  of  Her  lateMajefty  Oueenjfo**,  in  which  is 
contained  the  mod  confiderable  Trania&ions  of  Her  Reign, 
both  at  Home  and  Abroad  ;  alfo  a  particular  Relation  of  Her 
Sicknek  and  Death,  &V.  By  an  Impartial  Hand. 

89.  Mr.  Shuitleworth's  Eflay  on  a  Comprehenfion,  which  may 
be  for  the  Honour  and  Intereft  of  the  Church  of  England. 

90.  A  Full  and  Impartial  Hiftory  of  the  Impeachments  of  the 
late  Miniftry,  with  the  whole  Proceedings,  Debates  and  Speech- 
es in  both  Houfes  thereupon,  with  the  Anfwers  of  my  Lord  Ox- 
ford, Lord  Strafford,  Sic.  By  the  Author  of  the  Annals  of 
Queen  Anne. 

91.  Mr.  Archdeacon  Wdfons  Commentary  on  the  Revelations, 
giving  an  Account  of  thefpeedy  Accomplifhment  of  feveral 
Scripture  Prophecies. 

92.  The  Trial  of  the  Duke  of  Norfolk,  for  attempting  to  mar- 
ff  Mary  Queen  of  Scots ,  with  the  Learned  Arguments  of  the 
Judges  and  Council,  and  his  excellent  Defence  throughout  the 
•whole  Tryal,  £>r. 

93.  Lady  JVwcbelfea's  Poems  on  feveral  Occafions. 

94.  Chronicon  Preciofum  :  Or,  An  Account  of  Englijl)  Money, 
the  Price  of  Corn,  and  other  Commodities  for  the  laft  600  Years. 
In  a  Letter  to  a  Student  in  the  Univerfity  of  Oxford.  By  the 
Right  Reverend  Father  in  God,  William,  Lord  Bifhop  of  Ely. 

95.  A  Defcription  of  the  Wdtern  Iflands  of  Scotland.  Con- 
taining a  Full  Account  of  their  Situation,  Extent,  Soil,  Pro- 
duct, Harbours,  Bays,  Tides,  anchoring  Places,  and  Fifheries. 
The  Ancient  and  Modern  Government,  Religion  and  Cuftoms 
of  the  Inhabitants ;  particularly  of  their  Druids,  Heathen  Tem- 
ples, Mcnafteries,  Churches,  Chappels,  Antiquities,  Monu- 
ments, Forts,  Caves,  and  other  Curipfities  of  Art  and  Nature: 
Of  their  admirable  and  expeditious  Way  of  Curing  moft  Difea- 
fes  by  Simples  of  their  own  Product.  A  particular  Account  of 
the  lecond  Sight,  or  Faculty  ot  forefeeing  Things  to  come,  by 
way  of  Vifion,  fo  common  among  them.  A  brief  hint  of  Me- 
thods to  improve  Trade  in  that  Country,  both  by  Sea  and  Land. 
With  a  New  Map  of  the  whole,  defcribing  the  Harbours,  An- 
choring Places,  and  dangerous  Rocks,  for  the  Benefit  of  Sailor  & 
To  which  is  added,  a  brief  Difcription  of  the  Hies  of  Orkney  and 
Scbetland.  By  M*  Martin,  Gent.  The  Second  Edition  very 
much  Correfted. 


9<f.  The  Way  to  be  Wife  and  Wealthy :  Of,  The  Excellen- 
cy of  Indufrry  and  Frugality,  as  the  Due  and  Regular  Exercife 
thereof,  is  the  neceflary  Means  of  procuring  the  Happinefe  of« 
this  Life,  and  preparing  of  that  for  a  Better.  Recommended  in 
Particular  to  the  Gentleman,  Scholar,  Soldier,  Trader,  Artifi- 
cer, Husbandman,  with  a  Ihort  Preface,  perfwading  all  Prote- 
fiants  to  lay  aflde  Party  Prejudices,  and  to  Unite  and  Love  one 
another.   By  Mr.  J.  S. 

97.  An  Hiftorical  Account  of  all  the  Tryals,  and  Attainders 
of  High-Treafon,  from  the  beginning  of  the  Reign  of  King 
Charles  I.  Chronologically  digefted,  with  many  materhd  Occur- 
rences for  the  better  Illultrating  thereof  (the  A&s  of  Attaindet 
are  at  Large)  to  which  are  added  the  dying  Speeches  or  Papers 
left  by  the  Suffering  Perfons,  in  Two  Vol.  in  iz°. 

98.  The  Difpeniary,  a  Poem,  m  Six  Canto's.   The  Seventh 


ry.  To  which  is  added,  feveral  Verfes  inferted  in  the  former 
Edition  of  the  Difpenfary,  but  omitted  in  the  Seventh :  Alfo  a 
Prologue  defigned  for  i'amerlain,  lpoke  on  the  Irijb  Theatre. 
By  Mr.  Moore,  written  by  Sir  Sam.  Garth. 

100.  An  Abridgment  of  Mr.  AJbmoles  Hiftory  of  the  moft 
Noble  Order  of  the  Garter:  Giving  an  Account  of  the  Town, 
Cattle,  Chappel,  and  College  of  Wind/or,  with  their  feveral 
Officers,  the  Ceremonies  of  Elections,  Inveftiture  and  Inftal- 
rnents  of  Knights,  the  Manner  of  their  Feafts,  the  Duties  and 
Fees  payable  on  thefe  Occafions.  To  which  is  prefixed  a  Di£- 
courfe  of  Knight-hood  in  General,  and  the  feveral  Orders  Ex- 
tant in  Europe.    The  whole  illuftrate*d  with  proper  Sculptures. 

10 1.  Of  Contentment,  Patience,  and  Resignation  to  the  Di- 
vine Will,  in  feveral  Sermons  on  Phil.  4.  11.  /  have  learned  in 
whatever  State  I  am,  therewith  to  he  Content.  Printed  in  a  Neat 
Pocket  Volume. 

102.  The  Adventures  of  Tlxagenes  and  Chariclia,  a  Romance. 
Done  from  the  Greek  of  Heliodorus.  In  Two  Neat  Pocket  Vo- 
lumes.   Price  5'r. 

Printed  in  a  Neat  Pocket  Vol.  Proper  to  be  given  at  Funerals, 

103.  Fair  Warnings  to  a  carelefe  World:  Or,  The  Serious 
Practice  of  Religion.  Recommended  by  the  Admonitions  of 
dying  Men,  and  the  Sentiments  of  all  People  in  their  ferious 
Hours,  and  other  Tcftimonies  of  an  extraordinary  Nature.  To 
which  is  added,  Serious  Advice  to  a  Sick  Perfon,  by  Arch-Bi- 
fhcpTillotfon.  AsalfoaProfpeftofDeath.  A  Pindarique  Ef* 
lay,  and  fuitable  Cuts. 

104.  A  Funeral  Gift:  Or,  A  Preparation  for  Death,  with 
Oomforts  againft  the  Fears  of  approaching  Death,  and  Consola- 
tions againft  immoderate  Grief,  in  the  Loft  of  Friends.  I  rice 
is. 


105,  The 


ioj.  the  Shepherds  Week,  in  Six  Paftoralt  (i.)  idondaj: 
Or,  The  Squabble.  (2.)  Tnefday:  Or,  The  Ditty.  Wet- 
mfday :  Or,  The  Dumps,  (a.)  tburfday :  Or,  The  Spell 
(5.)  Friday:  Or,  The  Dirge.  (6.)  Saturday:  Or,  The  Flints. 
To  which  is  added,  An  Alphabetical  Catalogue  of  Names, 
Plants,  Flowers,  Fruits,  Birds,  Beafts,  Infefts,  and  other  mate- 
rial Things.   By  Mr.  J.  Gay. 

In  the  Tufa  and  will  fteedil]  be  TubUfbedi 

l.  QCotia  lllufirata :  In  about  Eighty  Copper  Plates,  defcri- 
^  bing  the  moft  celebrated  Buildings  for  Beauty  and  Anti- 
quity in  that  Kingdom:  The  Plates  are  done  by  the  beft  Matters 
in  Europe. 

2.  The  Works  of  St.  Cyprian  Bi  ft  op  of  Carthage.  Tranflated 
into  Engiijh  by  a  Learned  Divine  of  the  Church  of  England. 

3.  Agronomical  Principles  of  Natural  ind  Revealed  Religion, 
in  Nine  Parts.  (1.)  Lemmata  :  Or,  The  known  Laws  of  Mat- 
ter and  Motion,  preparatory  to  the  enfuing  Treatife.  (2.)  A 
Particular  Account  of  the  Syftem  of  the  Univeife.  ('§.)  The 
Truth  of  that  Svftem  briefly  demonftrated.  (4.)  Certain  Obfer- 
vations  drawn  from  that  Syftem.  (5.  J  Probable  Conje&ures  of 
the  Nature  and  Ufes  of  the  feveral  Celeftial  Bodies,  contained  in 
the  fame  Syftem.  (6*.)  The  important  Principles  of  Natural  Re- 
ligion, demonftrated  from  the  foregoing  Obfervations.  (7.)  The 
important  Principles  of  Divine  Revelation,  confirmed  from  the 
foregoing  Conjectures.  (S.)  Such  Inferences  fhewn  to  be  the 
Common  Voice  of  Nature  and  Reafon,  from  the  Teftimonies  of 
the  moft  confiderable  Perfons  in  all' Ages.  (9.)  A  Recapitula- 
tion of  the  Whole,  with  a  large  and  ferious  Addrefs  to  all,  efpe- 
cially  to  the  Scepticks  and  Unbelievers  of  our  Age.  To  which 
is  prefix'd  a  Preface  of  the  Temper  ef  Mind  neceflary  to  the  dif- 
covery  of  Divine  'Truths  and  of  the  Degree  of  Evidence,  that 
ought  to  be  expc&ed  in  fuch  Matters.  By  W.  Whifiony  M.  A. 
fometime  Profeflbr  of  the  Mathematicks,  in  the  Univerfity  of 
Cambridge. 

4.  The  Country  Gentleman's  Vade  Mecum ;  containing  an  Ac* 
count  of  the  beft  Methods  to  improve  Land,  Plowing,  and  Sow- 
ing of  Corn,  Reaping,  Mowing,  Qpc.  Hedging,  Ditching,  and 
all  Sorts  of  Husbandry.  Of  Horfes,  Cattle,  Receipts  to  cure  Dif- 
eafes  incident  to  them ;  and  InftruSions  in  Buying  and  Selling  of 
Cattle,  breeding  of  Horfes,  &>c.  Of  Deer,  and  Parks,  Games,  I 
Fifli  and  Fifting,  Fiftponds,  &c.  Prices  of  Timber,  and  all 
Sorts  of  Building  and  Workmanftip,  with  the  Art  of  Meafuring 
the  fame,  &c.  Alfo  a  Poem  in  Praife  of  a  Country  Life.  By 
G.  Jacob,  Gent. 


I  I  N  I  S* 
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